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REPORT SUMMARY 



Project Time Peripd 

— . — _ ^ • 

This final r&port of the Performance-Based Educa- 
tion Projact at Itorthern Montana College covers the 
period 6-f funding from July 1, 19,74 to June 30, 1975. 



Project Goals and Objectives - - 

^ ___In_„addition to the-goa^-of totally acc^iiaintlngT^ 
faculty memb^ers with the concept of per:^ormance-based 
educatipri, the project outliTied four major objectives 
for the period of funding^ 

^ i ■ - • ' ^ ■ 

1, Identify colleges, unlyersities technical 

institutes and area vocational schopls 

. ' throughout the nation which are currently 

conducting performancd-based programs^^ in 

yocational--technical teacHir. education and 

■ / two year vocational-technioal programs. 



. 2p: -Identify perfprmancf goals and delive^ 
: ' • systems for ^each department within the / . 

vocational-technical division, \ ^ ' - 

'3* Each department will convert to perfor- / ■ 

mance^based education by translating 
/ ejcistl^g courses into performance-based 
criteria, " As courses are converted they 
will 'be implemented into the teaching - 
schedule and field tested, ^ ' 

. 4, Begin implemen^tation of a feed-back system • ' 

, which is essential to the process of 

evaluating and refining the performancp 
- goals and delivery systems adapted^ : 

Procedures ' ^ - " 

^ In order to accomplish the objectives of the project^ ^ 

: a detailed approach was outlined for the project year. \ C 

' All faculty in the Vocatibnal--Technical Division were ; 
' soheduled for meetings with th^' project staff for the 
■ purpose of establishing specific timelines 1 for the devei- \ 
opment of existing cpurses and/or^ programs ini various 
program .areas ^ courses were identified for ■translation 
'. to a f.perf prmarice/compet approach via ;thb identif icatioii 

■ )\ -v ^' ■ ' ..' ■ ■ . ' V- ■ ^ • 
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of perforMnci goili; In a niitir of cases, modules ware ■ 
divilopad with expUcit' dilinaition &f bihaviOTal objictivei 
and alternitivs learning activities , 

In order to obtain ieed-bick concerning ireii to be 
devslopsd; the projact st^ff condiictad a surviy of 507 
graduates rsprgsinting all program arsai offired in thi 
Vocitional-Tichnitil' Diviilon, ReBponeiB to the survey 
enabled the project staff to focus on specific courses to 
bi adaptsd to a pirformince-based modii".Riipons@i ilio ' 
guided ^davflopniint of dilivary lyitenii, iiS,, graduitii ' ' 
- dM-notjlrongly. favor total individualization of 
inBtruction; but 'rather^ partial individualization or ' 
niodiilarizationi 

For those, courisi implsniinting parfcriiiancs/coiEpstency ' 
based education during thi projict yiir'^ the project itif f ^ 
dasignid and adniiniitired opinionniiris to obtain ivaluitivi 
data regarding the courses translated to pirformanci-based 
education. ■ ' , ' 

Articulation of the projacti goili and activitiii to 
^the broadii: iducitional cbnunity was lecompliihad by a 
major praientation.to the Smarican Vocational Association 
JAVA) innnal leeting hild in New Orleans, December 1914,, 
/A diicription of the project and its activities was. ^. 
■presented to a numbir of ineetlngs of the Montana Education 
Asiociitlon and the Montana Aiiociation^ for Supervliion 
and Curriculuiii Davalopniint (MASCD) hild around the itati. 
State iducation agency officiili were continually appriied 
^of the project's activities via mail/ telephone and 
informal meetings. ' . ' ■ . ■ 

■ ■ \ ■ ' ■ ' .. ; . 

ReiultB and Accgmplishmenti \ 

■ ^The.aevelopment of perfoiniance goals for^/arioos areis,. 
in the VoGitional-Tachnicil Division m the major iccomp- 
Uihmant of this project, In numsrous cisss^ thi complste 
divelopniint of modules, or detailed. ipicification of 
instructional activity was achieved^, . , : 

^ Another major ra,sult of thii projact was the compilation 
and utilizition .of information obtained on i survey of' 
50T graduates represinting all program areas in the 
VocationaHechnfcil Division^. The results of this survey 
were useful for faculty in "the develogmsnt of prograp 
and/or .coursis to. perf ormance/compttincy-bised instruction. 
Risulti- obtainad from itudant opinionnalris were of vilui. ■> 
for modification of courses idiptid to, pirformancs-bisad - 
critiriL 




'Conclusions and Ricoiiiinditioni 



Major concluiioni reachsd as a result of the project 



wer^: 



\ 
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' 1. Faculty hivi I griip of the pirformance- 
bisfd iducation concept, ^ 

i : ilk . , 

.2. Ticulty wil]; continue to develop curriculum 
to performance-based critirii aftir the , 
'.p;ojsct his terminated.' 

3, Thert was less productivity in the earlier , 
jhiiii of the project than the latter ' - 
■phalli, 

4i Student sitisf action with performance-baied'' 
soufiis ii stronger after ths courie^haa 
■ baed of ferid for i' nunher of quarters*, ■ ^ 

5", franilitioii of programs, to piriormanci- , 
' ., based education'requireE Strong adminiitritive 
/ ; coiiiitment and encourigimiiit, ' ' ^ 

L b Public information. activity is necessary 
' .-ifor total undiritanding bf the performance- 
'baled approach, 



^ ; The pirfgrmince-basid educition project staffs with, 
input from faculty^ hid the following reconiendations as 
_a raiult of^the project; . ■ " ■ . ■■- ' 

■ l;. Aisignmint of at least one individual to 

Maintain oontact with faculty rigarding' 
information on the status of performanci- 
based ■.education on the, national, itate,: . 
and local level, 

2, Studies should be initiatid to litablish the. 
' ■ ' efficacy, of pirformance-based education 
; ,as, compared to conventional approachei, 

■3. ; The colligi ihoiild develop ^ idminiitrativsly, . 
' miChiniimi which ■allow, for implaptatlon 

■ ,: of pirforminci-biiid educition^-i^e.'; oystems 

for monitoring individuali^atidn^^open-^ntry/ 
exit, competency referenced' grading ^ ■ 
assessment syi'temSi \ ' - / . 

4, Instruction should. be provided in order to ' 
.. genirilize the tsninti of performance-bised . 
, . iducation to: the public ichool community/. , 
sg,, high schools and alimentary schoolBi . 

' ' ■ ' ■ ' .1.' ■ 
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Problem Area AddresBed ' , ' ' 

' In visw- of^the increased attention to GompetenGy-=based 
prog r ams , and thci concomitant demand for "clearly defined 
outcomes^" the Vocatipnal-Technical Division at Northern 
.Montana College addressed itself to the. specification of 
competencies and performances necessary for VQCational-- 
Technical Teacher Training and the training of technicians. 
(Dickson, Anderson, and beVault^ 1973) 

Much of the literature oh the topic of "competency-- 
based" education is limited to discussion of the preparation 
of secondary or elementary school teachers. The project 
at Northern Montana College was designed to eKpp.nd on 
the precepts of "performance-based" education and include 
the id^tification of corftpeteneies fpr technicians as well 
as vocational teacher educators^ The major tenants of 
competency /performance-based education which were adhered 
to for formulation of the project ob jactives were i - . ' 

1, Performance/competency--baBed programs ^ 
place an emphasis on exit requirements 
} \ or achievement of job skills rather / 
than entrance requiremehts ^ (Elain^ 
1972). ■ ^ / ^ ■ 

2/^ In a performance-based program^ expected 
student achievement is held constant and 
time in training' varies . (Arends 1972) 

3, The program specifies the criteria levels 
at which competencies are achieved and 
the student moves through the program at 
a rate coiranensurate with his ability. 
(Houston and'Howsam, 1972; Masia, 1972; 
Elam, 1972) " , ^ 



in addition to these major tenents"^ numerous features 
of competency-based systems are incorpbrated into thp ^ 
formulation of objectives f o£ this project. 



The prime purpose ; of this project was to iden^i^y. and 
validate competencies and delivery systems for the improve- 
ment of vocational-technical teacher training prdgrams and 
the training of technicians . 'in order to achieve ^he . 
purpose, a major thrust was made toward identification of 
basic skills for occupational clusters^ 



Objectives of the Projeat 

The specific objectives of this project weres 

Objective li Identify colleges, universities, 
technical institutes and area vocational schools 
throughout the nation which are currently 
conducting p'erf ormance-based programs in 
vocational^technical teacher education and two 
"^ear vocational-technical programs., 

Objectiva 2i Identify performance goals and 
delivery systems for each department within the 
. VQcational-»Technical Division, 

Objectiva 3i Each depariment will convert to 
performance'T-based education by translating 
existing courses into . performanca-^basad . 
criteria* As courses are conyerted they will 
be implemented into the taaphing schedule and 
' field tasted p ' / ^ 

Objective 4 1 Begin implementatipn of 4 
back system which is essential to the. /process 
of evaluating and refining th^ performance 
goals and delivery systems adapted. 
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General Project Procedures 



, In order to accomplish each objective^ the Performance- 
Based Education Project staff assisted facultY mei^ers in 
each of the degartmentB of the-Vocational— Technical Division 
at Northern Moritana College with the technical aspects oi 
^developing performance goals and objectives. 

The instructional staff consists of approximately 31 
faculty in 8 departments. Table I' depicts the faculty by 
departments in the 'Vocational-Technical Division, 



TABLE I 

VOCATIONAL-TEbHNICAL DIVISIdN 
FicULTY by' DEPARTMENTS 



Department 



Wo> of Faculty 



Agricultural 

Technology/ 
A^utomotive ' 

Technology 
Cosmetology 
Drafting 
Electronics - - 
Industrial Arts 
Nursing 

Vocational^-Technical 
Teacher Education 



6 
2 
3 
3 
4 
8 



Xn orde 
fxeld^ a que 
Northern Men 
areas in (the 
ment lists , 
the s;tudy . 
succeeding s 
project. (S 



r to ^obtain -guidance; from practioners in the 
stionnaire wad^ designed to elicit responses from 
tana College graduates representing all program 

Vocati6nal--Technlcal Division, Using cojmnence- 
a sample of 5.07 was^ identified for inclusion in 
Results of this survey ^are disc4issed, in the 
ection dh, results' and accomplishjnents of the, 
ee Appendix- A for an eKample of the Instrument) 



In an effort to supplement information obtained from 
graduates off various programs , the performance-abased education 
project staff met with each department- in the yocation^^-- 
Technical Division, During these meetings^ the philosophy ^ 
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and charactaristics of performance-based education were 
presented to all faculty ineinbers . Also , the ^project staff 
presented .to the faculty various approaches which have, been 
used byfother institutions- in developing a competenc^y or; 
perfprmance--based program* 

Specific meetings with various faculty meittoers provided 
an opportunity for the project staff to share materials 
gathered through a literature search and. direct contact with 
other institutions, - 

In most cases ^ faculty menders agreed with the "course ^ 
.translation approach" as a method for converting to a : 
competency^perf ormance-^based mode. The course translation 
approach is suiraiarized in Robert Houston's Strategies and 
Resources for peveloping a Competency-Based Teacher' Education 
Fr^gram. Excerpts" of the "course translation approach" 
most applicablfe to Northern Montana College follows 



, . . the \s.taf f simply reformulates current 
courses* phe current requirements are rewritten 
as behavioral objectives for' each course^ with 
perhaps institution of some changes in the 
mode of ins\truc5tion, :Ih some colleges^ one' 
course is piloted before others I are translated 
to competency--base:d instructionL After initial 
trial in whiich students are limited by terms 
or semestersV time constraints . may or may not . 
be lifted. \ / | 

\ ^ \ ■ I ' ■ . 

The project utilized the course .translation approach to 
develop within program areas ^ i*e, ^ lautomotiye technology^ 
etc- f broad performance goals or competency statements. 

In certain program , areas where j goals were developed 
early^ specific objectives were detailed and modularization 
of . the cc^urse was pos'sible, ' j ' 

/^Although, in, most instances, performance goals were 
delineated '^course by course, there were exceptions to this 



. / ■ ' ' k ' . ' ' ' ' ^ 

..^ ■ iHouston, Robert ^WiV Strategies and Resources for 
Deye^loping % Competency-Based Teacher Education Program , 
^(New York: State Department of Education^ 1972) , pp, 31--33, 
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approach- For ■exampl the perforinance goals for cojiHeiolog 
were developed as ^a^ total set . fdr^the enti:ra~^^p^^ since - 

the individual course work /in cosmetology is strongly 
interrelated* A natural grouping ^y areas of parf ormance 
was apparent and performa^e --goals for these areas v/ere 
sstablished, ^ * , 

■- . * 
I For those courses which implemented some type pf per for 
mance-based program during the 1974--1975 academic :,year , the 
project staff designed opinionnaires to gather S±uderrt 
response to the approach used, .r. 

. - — 1 ' ^• ^ ^ ■ ■ ^ \ ^ ■ ^ 

\.Th^ activities of the project were "communicated^, to 
var^ibus groups through meetings ^ news announcements ^ aind 
printed material. The' following is a suimary^ of information 
related activities which took place during. the project 
year i - . 

"" ' ^ " \ ^ . ^ ' 

1, The project disseminated^ on a regular 
\ , 'basis ^ the Performance-^Baaed Teacher ^ 

\ Education Newsletter^ published by the ' 7 
* PBtE Consortium to kll faculty,^ 

2, ..The prdject director presented a report 

of Northern Montana dollege's PerformanceT 
Based Education Project to the annual \ 
meeting of the American Voca.tional 
Association held in New Orleans ^ December, . . . 
1974, , ^ . 

3, The project director attended a meeting ^ 
sponsored by the Bureau of OccupatiroTrrl— 
and Adult Education / pivision of Research 
and Demonstration, to discuss the progress 
of the project, . / 

^ ' . ■ = ^ ' . - ^ " / 

4* The project assistant director attended j ^ 

meetings of' the Montana EduWtion Association 
■and the Montana Association ror . Supervision 
.. and Curriculum Development to articulate 
the project *s activities, 
" ■■- \ ■ ^ . ' - s ■ - " ' . 

5. The pro ject^irecto.r^^and^^mwsistant direotqt 

attended a leadership training institute , . 

nn performances-based teacher education ^ ^ 
sponsored by the American Association of 
Colleges for Teacher Education. . . 
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This section is divided into twq_parta.. Part I pro^?^ides 
^^ii^^£ormation on tods e resuLta whiah: coinaide with the goals 
arid objectives oT'^e project in^ 

through accomplisj^ent^^^o project objectives. Part II 

provides resulits obtained thrpugh the Burv^:of; graduates 
' and compilatian p£ in£or|Tiation obtained from student 
opi^ionnaires.fc / . • 



0 



Part I; 



The-Tr0sults presented in this section correspond^ 
dirtectly to the project objetftiyes listed in, the section 
ObjeGti]ves of the Project. " . 



Jhe^ 
'Objective' 1 : 



V ^ Identify "colleges^ universities, technical ■ 

institutes and^ area vocational schools through-- 
. ' o^t .the nation i^^ic , v 

: ^: per£Dtniincp--biied programs ■ in; Vocational-- - ^ 
;^ ^ : . technical -t two year ^ . 

' -vocational-tedhnical programs* V( 

To accomplish this objective , ^the Performance-Based 
rProject surveyed all instltutionC'li^ in the directory 
of the Natlohai Council for; the /Accreditation of Teacher 
Education . (NGATE) / ^ v " 

\ ^ Responses were cataiogued b^ and in sornie cafes 

; by^^^ype of pr&ject/or competencyrbasJd program, utl 

. For those, p.ostsecpndary s.cho^ with an emphasis^ in \ ^ 

■/vocational education^ contact was established to determine ^ 
specific materials %hich would be-applicable to program 
offerings at Northern Montana College, Also^ publicatioris 
f rdm/;the:^Of f ice ■ o£ . the 5 of Public Instruction , 

Montana weire^ examined for materials related to the program 
offerings within the Vocational-Technical Division. / bhe 
major result in this" area was the stimulation ofi various 

'faculty meirtoers "to revise present structure . and. to expand 
the knowledge . base relative to different program' content 
within /partioular^^reas' such a's drafting/ auto.-^medhanics ^ 

etc. \ : ' 





stems {^^or each *4epartme^^^ith;i<n th^ 



sy 





^The^ Identif IcjLtirpn^o^^ perf ormancA J goals V#riQ\/ . 
systems 'T^or eaoh aapattmeht was adcom^lished/ in vHrie^ 
of ways * . In soiner; instances , depatimei^'^al >£ 
discdss existinf/dourse of ferinLgs and progfram 
a r^swlt ^ som^^departments a.rriyed at is tateim^iits/p 
manpa and r§^g6ested asf istance 'from tfe%^^r^^ 
develop a^.Het of performance goals fpar ©Kisting ^oiirse 
.of f eringa^ ■■ ' . ^^^- „" ■ ' ■ I ^ ' ^ ■ l^-^ A 

win other cases ^ either the eKampliiel prjbvided by thfe 
project stafrf or thrq\^h direct Jneetinf a' with th 
st^f> statements of performance ''^re 
to existing course offetingBV ^ /'^ 



^eyelGped to corres 



? / In addition to the performance goals / number of 
/courses were modularized. Each modtile developed ^/ 
/performance goals and .specif ic behavibral objectives, ^ ^ 
/ raq^ired for competency attainment . Miiltiple - learning 

■ 'activities were provided within each module . 

in addiit ion to : the performance g follow./ the 

^ Automotive Technology Program had three cbursas converted 
in--depth to a perfbrihanc^-hased mode* Auto Engines 1/ 
Small Erigirtes / and Automotive | Suspension and Alignment were 
translated into a competency-^^ased format with detailed 
' specification of .jobs and operations. Further indi vidua,!-- ^ 
izati^on.in this area was provilied by the procuremant of 
' individual 'engineB to accompany the occupational sequence 
performances spec^ified. 

r ^The following performance gpals were identified with 

^each department in the Vocational'-Technical pivisl;on* For 
this reporting^ the departments have been listed as they - ^ 
wer^e administered on campus ^ i.a*^ Agricultural Techhology 
(iriqluding Agri^Busine^s^ Farm and Ranch Management /Ag, 

> v^Mec^ Agri-Services) , Automotive Technology 

^(including Auto Body Service/ Auto Service, and the Bachelor 
of Science Degree) / qosmetology , Drafting ' (including the 

^---^^ Associate Degree ^ Bachelor of Science Degree, and; One^Year 
Certif icate) Engineer irig/E 1 e c t r lea 1 T e chno Id gy (including 
Electronics Technology^Coimnunications^ Qption , the^ Bachelor 

^ qf Science Dagree, Construction 0|ngineering Technology-^ 

^ Civil Option and Building Option, Electronics Engfiheering 
Technology, Mechanical Enginearing Technplogy-Industrial,^ 
Option and Mechanical Option, Electronics Technology 
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Associate Degree^ . Electrical Techndlogy and Electronics 
Teahnology-tTV Option) ^ Indiastrlal Arts tincludirig, broad- 
field ^iriajprs in Automottva^ Drafting^ EleQtronics ^ and 
MetalB) ;y tfursing (inaludlng Practical Nursing and Associate 
Degree Nur'Bing) , and vycB:tionml^Tech.riica^ Treacher EdYgation 
' (includinjg the professionf.1 course in teacher education, 
related to aut^-meahanlcs ^ drafting^ electronics /'trade 



and techniaaly I and the graduate program) * 

The performance goals ^f or courses identified as general 
education have not been included in the listing. SuGh^r 
courses may be selected from a wide rarige of ^el^tives 
and^ therefore will result in different cortpetencies tot 
individuals in thia program. The performance igoals f^r, the 
Nursing program were not developed locally since a coirmercial 
product was purchased. ^More information, on this program 
is provided in Part II of this section* ^ 



/ 
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AGRICULTURAL TECHNpliOGY 

■ ■ : ' ■ ' ' / : ^ : \ ^ >^ ^ I J 

Key to abbraviatibns^ , / 

Agri-^BusinasB Option 
: P Farm and Ranah Management Option 
M AG Mechanics Option . - 

S^Agrl-S^ry:ices OpticSh . \ / ^ 

. ' ' ' , '-- ■'/■'_ 

Programs ^ . 

required Course' . ■ 

£or Wo, Performance Goal ■ 



r ^ \ The- student wills ^ .^^ " - 

B . S ' 10.4 / recognize" the types ahd'^braeds of ; fee ^ 

F cattle oh ^erican f amsv and. kno^ , 

approved ipracticei;; of baef ;";prppuctron. .{^ 

P M 105* 'be; able to^ apply the funaameriti.ls df 

. carpentry to the construction of .farm^^ ^^^^ 

' structures and to participate in dig^us--. "^/^ 
. o sions of the design and erection,, of / \ 
; / bui^lSings ^ concrete .work;;^A h f raining^^ 

^ ^ ^ . and building design* , I" ; " ; - ^ ^ ^ 

B F. ^ 114. ^know the principles of animal vnptritlon 

S . and practical feeding of. liva^tqck and 

^ V. develop an understanLding ;of thp composition^ 

^ prpperties , an^ used of all f.!eads>J % 



W B - 115, knbw the mbdarn. methods of farm^^flpck^ 

^ ^ , and , range sheep vproductipri based on 
\ , histdrical aavelopment^ typas^ breeds ^ 

: - ^ breeding^ selection^ managainent, and - 

marketing practices for wool, and laht>s* 

F ' 124, ^- know the :historical .dayalbnment ^ ;^p^s , 

7 ' ^ breeds bteedingV^Belactio^, mana^ 

\ / ^ ' = ^and marketing practices for modern pork ^ 
V production, - ^ \ / 1 

fl^ f\ ^ 1125. khbw the agricultural dev^opment and 

M \ . / advancement of farm and^ r^ncH . management; 

' . \ >w ' understand the managerial^ balance of land^ 

' ' . labor, and capital and the practices -used . 
^ • ^ ^ to get^ the greatest rati^rn; know farm 

and farmstead layout , arrangement ■and 
planning, farm safety, diversification 
" . ' ^ of enterprise aiid" governmental practices. 
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B 126. develop .skill in -the use 0f ;rtaps, and 

^map substitutes through knowladg 
V m^r-ginal information^ loditloh distance, t 
, \ ■ - reliaf, and practice in the: UBS of 
* ' ' level and transit-, 

Eleotiva ' 134, have a basic understanding lOf the grain ^ 
' feed^ seed,/ add farm supply industry and 

■ \ ' ' kno^ the^re;^,,^f ag^ 

and a ervicesf Involved inleaeh phase of 
.'</'\^\f ! the fodd oycle including J those rend 

-\ \ . = 'the^ flftrmer , • ^ \ ' ..-^ 'r^' ■ 

B ;F ' 204, know the nature and properties of soil, | ^ 

S M ' . \ ^ . be able to, ^claisify , it and underatand'^B^ 

use of .mana^geriient of soils^/ ^ / . 

F < ^ • know the methods^ of :^raisin^ ; vegatables • ' 

and fmall fruits the use and^ managemerjtv 
of ; shelter belts , lawns', shrubs* Know; ^ 
the necessary criteria for ^ome landW v> 
iBaaping and beautifitiation asYadapted:4^ 
. : to the plains area* . ^ • ^ |; . .. 

M.S 206. know the prinaiples of economics ftn-flX^^ 

^ ' /agricultural marka^ting functions, agfendiesir; 

^ : y _ services , arid' probieins with. ^mphasis ^ 

^ ' ^/Montana -^rops* \ " h' -^^ ■' 7""-^'-^^ 

S : ' , 207. know- the rj^operties:^^^^ ^ 
' methods f of 5 applic^tiQn^with^m 

servicing and merchandising of ^^^^^^a^ /; 
chemicals.'^-- ^ " ■ ■ \ . ^- / - .-^ 

:S - ^ 217. \ make studies in'the movement of grain 

from the f ariri through the country^ elevator , 
^^ain storage' and merchandisi|j^ to the ^ 
.^onsumer* / : ' ^ -'---^ ' ' :/ ' ■ '\ . ^ "'^^ . 
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B F • 218* ^have an understanding of the art and 

M S / / ; : ^ science of crop: production with emphasis 

on growth; deveiopinent and management o£\ 
■ ' : various crops and be able #o iderxtify and 

grade grains. * ' - A 

.B ' 220. make a study of conunon and noxious weeds / 

M :\ \in Montana ^/^Including Identificatio 

' : ' ' ' - . control, measiires . . ^ . /; 

S . ' \ ^ 224. have an understanding of the physiologipal^ 

^ f unctions , sources and recommended . levels, 
^ \ . of nutrients in livestock rations with/ 

, ^ special /emphasis on corranercial rfeed . / 

; ^ forinulation and registratioh. \ . ' t 
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Tfechnology continued : 

225 . ' be able to , apply ' merchandising principli 
, to farm supplies commonly distributed 
\ through farm, supply centers*: 

234 . know the ecoldgyl and physiology of plants ^ 
in relation' to grasing topography and / ■ . : 
. .. V climate. . ^-^ . \\:\ ' ^ . . \' 

be able to identify the important range 
r ■ gmsses and borages. . ■ , ^ . / ' 

kiro\^ the principideyand methods of range 
- utlliEatipn* . . : \ *V ^ . 

. \ \ - ' : \ . ■ --^^ ) ^ : ; } - 

235 . know the maintenance , servicing , align- 
ment^ adjustment ind g^neral repair of 
coimnon farm machines' arid equipment* ^ 

• : ■ . ' . . . ^ : ■ ^- "1 ^ ^V: ■; " . ^ \ 

236 . justify methods 'an^^rbcedures for • 

A ^ obtaining a represen-^ative sample of 
; g%^n for grading purposes ^ B — identify- 
ing and labeling afield seeds / C - determin 
/ing field sefed-purityv D ^grading grain, 
understand facts and principles^ of grain 
9[±ading;acapFding to the ^.Of filial /Grain 
andardr af the United 'State.^> \ 
low specific facts relative^ tor 
^, - identd^fi cation of classes :and :Bub- ' , 
classes-df; grain r B identiSicatiqto iof 
V . . iield seed purity ^ /C .protelri d)e 

ation/ B grain grading, "\ '^- \r 

237, be able\to apply the principles^ of:^;busineB 
y ^ ^management , toy agri-business enterprises. 

">■ ; y^ . ^ , \ ■ . . " \ ■ . 

^238. understand the principles of sales and 
" ^ servicing of commercial fertilizers and 

interpret soil .testing^ make fertilizer . 
: reco^endations and describe bulk ^ 
fertiliier^ fofmulatlon and its appllcatipn 

^ - - / ^ V- f .• ■ ^ ^ .:\ 

254 . know feed, manufactufinjg. methods, machinery 
, ' ingredients y and /Federal and State regula-- 

tions and be able to clean, ytest^' grade, 
, y^. treat and /label grains cpmmonly produced^ 
^ and used in Montana in conformity with 
' State and Federal .regulations* 

255.' be able to keep and analyze farm records, 
understand the function of farm financing, 
credit and insurance programs , markets ani 
marketing of farm produce, farm ' contracts 
and water rights and t^e utilization "and 

^ , supervision of labor. : , ^ 



^iAgricultural Technology continued 
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ET 216 • have a working knowledge .of the elements . 0: 
of Rsyqhpldgy . v ^ ^ \{ :0' - 

have a general knowledge of human jr/. 
behavioral patteme including Lboth normal 1 
and\ abnormal behavior, in terms of 
\ personality and/or individuality, ' > ., 
\ have an understanding of thd meaning 
) and- practical application of human ■ / 

II behavior in th^.modern industrial.;^ .]:,■: 
^ V environmetit* / ^ . ; V 

"know his/her position in relationship ' p ' ^ 
' ■ with /industry ^ " ' |- . " .// 

ET 204w "have^a basic understanding bf i tlis problems ^ 
\ and, prindiples of Ipduetriifl safety 
; / . ^ organization and mahagement.V M ^ ' ' 

ET 319.. perform on^tha--job experience^^und^r the ' 
/ supervision of qualifiiad trade personnel *^ 

EL 154.; understand: electrical theory, a to include 

/ ^ ^ series and parallel circuita,^ praqtice -in ^ ^ 
7 ' ; use^Qf meters r practical eK^prience in ^ 

^ stringing wire and installing various , f-' 
- outlets; practical experience .in bending v : 

Vand^ ins tailing abndui;ts.. . ,r :^ _ J:, 

DI 114 : know how to opna^ruct , ^operate , ^rtd ; ?;epair 
' gasoline and diesel engines i knoW How to , 

use the tools , and equipment^ and logical - 
\ \ steps of procedure for^ engine reconditioning*; 

DI ^^llS. ' understand) the :^rocgdure':^hvolved in the 
operation and 'maintenanca;j ti£ die 

DI 217 t^ : be introduced to fuils ania> the principles ^ ■ 
: of operation and maintenance ; of fuel-; . 
injection, systems including carburetors^, 
fuel pumps ^ injectors^ go^^^rnors , and; . 
control feltsi trouble sh^^ 
* and testing of fuel systems. - ■ ^ 

lA ,218, gain exp^erience .in sharpening J care ^ 

, repair, and preventative maintenance of ' 
i . ^ hand tools > portable :eleqftric tools, and 
industrial equipment ; grinding ..wheel 
selection and care, deveiopmeat of maintenarice 
records. ■ . • i" " ' 



Agricultural Technology cQntinuea * \ • 

F M - lA 240 have an understandlr^g ,of AC and DC weldingi 

types of welders; types of ■ electrodes > 
" V ' ^and charactertptics d£ operation*: 

^ have practice in,, the preparation of joints, .^..^ 
. ^ . "striking arcs and welding ferrous inetals. 

.F M ' '/ lA 246. know the procedure for proper care and . 

\ use \o£ welding equipment ^ generators , 
^ regulators, toychea^/ tanks and manifolds.; ; ; / ; 
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Key to abbreviations:/ 



AUTOMOTIVE TECHNOliOGX 



A Auto Body Service Technician 
B Bachelor of /Science Degrea 
S Aiito: Service 'Technician 



Programs 
required 

' , for 



Course 
No J 



Perf or^mance. Goal 



117. 



JDha student ^illr : ^ . 

be ^le to read arid^ interpret industrial 
^ blueprints as they pertain to the ■ v V 

mechanical trades/;^ ^ ^ j ^ 

know the basic theory and princijpi^es of 
two and four-stroke eiigines , /' • 
be able , to* service.^ repair, and recondition 
small bora ^ehginesf .units including^ heads^^ 
cylinder SFl^cks , pistons , camshafts , valves 
fuel*^ sys€ems > eiectrical^ systems , crank-- % 
shafts, cooling systems, and. l\jbricating 
systems* v'^ : . ' ^ ■ ' 

know the . basic theory and , principles of 
gearing, be able to service repair and 
recondition the jLUtomotive power , train 
which will include clutches , transmissions , 
overdriv^, . universale >^^dri^^ shafts, 
ndif fiarentials , and rear axles. V*^' 

make a study of the braking systems , / 
employed on automobiles and light trucks,; 
""know; the; theory of operation, construction^ 
maintenance, diagnosisy and. repair of drum 
and disc brake systemsi, \ - / / ^ 

know the theory of operation, construction 
features , diagnosis and repair .of the \ 
vehicle components related to automotiva 
front-^end alignment, y ; . 

understand alignment procedures, wheel 
balancing, automotive springs , vShock 
absorbers, headlight aiming, and be ablS " 
to visually recognize vehiala frame damage* 




119- 



B 



120 




.■■ . ■ • .■.%■■/■■■■■ ■■■■■■ ' ■ 

Automotive Technology continued . 

B S ' 121, be familiar with the design, bperation> 

■ trouble shooting and service procedures 

' of modern gasoline engines*. ' , ' 

- participate in ths disassembly and 

reassembly of an engine., . / ; ■ 



18 



B S ' 122, know the basic thepry and principles of / 

? / internal coirtoustipn engines, servic^;^ / 

; ' ' V ;,repair and maintenanceVwith emphasis on . . 
■ ^ heads, cylinders., blocks , piston, cam-- / 

shafts, valves, fuel systems, lubriaatiiig 
, systems and cooling systems. ^ ! / 



A 141,. understand autbmobile body cons truatiori\. 

tools, and equipment and repair and 
' . repaint procedures. ^ 

A : 142. understand tlieory of , automobile body 

; metals and their repair, ^ 

J, ' ' ' practice repair and repaii)ting of 
' . automobile bodies * 

A^ 1431, understand the theory of automobile jj 

, \; / finishing and practices required in^their 

' application, 

, . will practice_...a^utomQ repair .and; 

=^ ■ - . . ■ repainting.. ' ' ^ - ll 

' ' ■' ' ' ^ I ^ ' , ■ ' - ^ "m. ■ - " ' ■ - iL '- 
Elective . 215. know the theory ■ and; [practices/ of cold 

I , ► and hot autpmotive^iram# straightening ^ 

and be able to select,. care for an^ use 

\, ' ■ "7-'^ ■ ^"the^proper tools..,;-; ^ ■ , \ ; . 

r . 225, be able 'to work with machining tools,?, - 

\ ^ such as boring bar> honlngj machines v \ 
— ' - piston knurler, and cylinder heaia equlpf^^^ 

': - . ' ■ ■' . ment. ' _ ^ ' .:. ■ ■ ./^ ^ - 

S . 234. know the basic electrical theory of ^ 

automotive electrical systems .7 
' ^ be. able, to operate, vGonstructyknd test 

. automotive, eleotrical cpmpone^hts. 

B S ■ , .236. know, the ^ automotive fuels, fu^^ systems^ 

arid anti pollution devises i^sed in the 
. ' - automotive industry. «^ / / , ^ 

B S ^ 237. use, modern testing equipment in diagnosing 

arid/jcepalrlng automotive vehicles. 

A _ . " 241. understand .the theory and; practice of 

automotive^ody and painting eatimates. 



Technplogy continuaa 

(■ '. 

242, understand the theory of autQniQtive 

: ; glazing and interior an4 exterior trim, 

; gain fexperience in automobila'body repair ^ 
' ^ and repainting, \ ■■ , ' ■ . 

243. understand the theory o£ automobile 'body , 
\ ' panel replacement and alignments \ 

\ . , gain experience in automdbila body repair * 
_ / and repainting^ ; ^ ,^ ^ 

249 . wor^ - under regular employment conditions 

^ w 

• 300. : know th^ responsibilities, problems,, v 

challenges, and opportunities of a Eervice 
manager, including jpb knowledge, leader^ 
ship skills,, and the: needs of management, . 

305. participate in the disasseiitoly and 

reasser^ly of selected transmissions to ; 
. develop an understanding of the function, 
construGtion,.;,^operatipn, servicing, and 
troi^le shooting prbcedureB, . ; 

307,/ gain additional training in all phases [of 
, automotive maintenance and repair, 

314. understand the theory and application pf 
iiydraulics,/used in the automotive , \ ; 
agricultural, heavy equipment^^nd^ ^ 
constructionv Indus tries with' ert^ 
the physical laws , oils , controls , pumps, V 

r cylinders, piping, valves and circuits. 

., 400. be atole to select and requisition equip- 
ment for an automotive shop with amphasis 
on cost, quality, floor space, maintenance, 
. ^ repai3f costs and installation of equipment. 

;--have-an-_under standing of petroleum pi^^jduots 

and their app li cK^on--to^he:^fluel^an^ ' 
lubricating .requiraments of dutomptiw--— 
vehicles, / ■ ' ^ 

perform laboratory tests related to oc<- ana, 
vdolatility, viscosity, carbon. rasidue, 
API degree and dropping point of graasas. 

405. know the theory and application of gasoline 
and diesel fuel . systems' and maltfe an In-^ 
depth study of fuel characteristics, 
>. , injectors,^ combustion chanters , .injector 
pumps, mtetering principles , carburetion, 
- ' \ - and fuel, pumps; their performance and - , * 
application. - _ _ - " 
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AiitpmbtivQ Techxiology continued 

■ . , . • ' ■ ■ ■ ' ' " ■ . ' ^ ^ ^. ' 

B ; 406.^ know the theory of refrigeratidii and 

■ air-conditioning equipment/ in automobiles 

' - ^ 1 with emphasis on iervioin^ and repa.i.ring . 

' ^^ i j mobile^ equipment I • - ^ -y- ^ 

3 ^ DR 116» know basic utilization purposes fbi:^^^^ 

! - industrial drawings detail and :asseirtoly^ 

= V= , I demonstrate skill iii. the techniques. o£ 

; , - shop sketching, lettering and specification. 

-. \ know methbds of and procedures for the v ■ 

■ / ; " use pf draftiiig instriimen^sv geo^^ 

construction^ letterings," technical sketching, 
and shape description^ multiview projcsction^ 
- ^Unking procedures^ and duplication processes. 

A i - ' ET^ 216. have a working knowledge of thp elements 
. ' \ '/ of psychology.. ^ ' ^ ^ : , 

' / have a general knowledge of human behavioral 

- . ; ^ patterns including both normal and abnormal 

behavior /, in terms of personality and/or 
/ individuality. / - \^ 

have an understanding of the meaning and 
\^ practical^ application of 'human i behavior . 

N ' ^ in the modern' industrial environment. \ 

know his/her position in .relationship with 
. y - \ industry. / . ' , 

A .1^ 24 0.( have an understanding of AG and D^^^ / 

^^^^ types of welders i typef of e^ 

^ . characteristics; of pperation. _ ^^^^ ^^^^^ -^^^^ / ' ^ 

\ , have practice in the preparatloh of joints,^^^^ 

striking arcs arid welding fer^QUS metals^^ 

, IA 246, know the procedure for proper care and _ 
. use ,of wej,ding equipment > generators , . * 

, ' / % r^^gulators^ torches , tanks and manif olds, -yy 

A ' lA 2 85.' know^^ how to make molds for and use in j ection 

moling V compression molding/ rotational . ' 
^molding . and- vacQiim forming equipment^ i^reldirig 
thermoplastics I f abripating_and_ 

^^f":pi:astics.^^^^^^ ~ vr r 



^A 344^^ Ld^velop skills in welding coranon metals ^ . j 
with ^emphasis on alloys including inert 
gas welding. 

B " VT^300. analyze trades and jobs to determine skills 

and related technical information needed 
to determine contents for a course of study. 
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Automotive Techhoiogy continue i " 

B VT 320. ' develop an appreciation of our sbciai 

: ^ and eapnoinic values o£ all forms of 

voaational eduGationi.in^ our democraGy^^^ a^ 
' ' ^ the provisions for vocational aducatipn 

in our educational systemi : ' v . 



;B ' ^VT, 325* know the methods , deVieas and procedu 

V usedv (effectively by thte .instructor 
T , taaohing vocational siibjedts*^ including . 

lesson planning. ' 

B. " " VT--4^4 rr^^Kno^jfchg^ the 

' —-r-^—'^- dev'eloptaant of instructi matarials 
\ for job trainingf vand devalop a csursa of 

r?^^\, ■ ■ ' ' ^ study^ ' . ; ^--^..J;^;: ... ' ; ■ 

jB , vTi 426i know ^op organisation and control methods : 

i \ , " which promote efficiency in pontrolpf ^ 

i ; instruction, equipmeiit, and material, 

know the process of selecting and purGhasing 
, ^ ■ , tools 1^ materials^ and Equipment* ^ ^ ' 

|B VT 430.^- have an understanding of tha meaning, pur^ : 



pQsa and need for ■ vocational guidancai 
— basic assumptions aitd working pri^aiples> ^ ^ 
.collection and dissemination of odcupational 
v - informationr placement ' and . follow-up ; 

\ organisation, tod administr * ; 

"guidance program. ^ ^ ^ ^ 



.| ' The Automotive^ Technology Departmant ataf f has also' 
i chosen t^^ use matarials developed by- the pivisioh/ of " 
^Vocational; Education Alabama State Department^ of Education 
i and the United' s'tatas Of f ice of Educatibn r;,Divisi©n of ^ 
, Maripower Devalbpment and_Traiaingj-^Howard--AT--^a 
^Director. ^^^^^^^^^^ ^ 
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CGSMETOLOGY 



The Cosmetology Program at Nor^ern Montana College 
^ provides students with the knowledge knd ekills 'necessary 
to perform In thergrofesslon^ Students receive practical 
experience and . theory in all of ths;: f ollow±ng> ^ : " . 

. , Ethics/ Sales and Grooming ^ v - ^ 

" Cosmetic Chemla try [ \ \' - / ; : ^ ^ 

Shop Management ^Business Methods , L^w . 
/\ Rules , and RegulatiphsTTand Shop Etiquette 

Hair^^Cutting^ • . ■ 

"-^v;.- \\Shampoov,^ ^Rinses ' ■-=^f;.K^^■■,^.KZ^ ^ — 

. ; gcalp Treatment^ ; . ; 

vi^.^.Frf0ials and ; Make-up ^Architecture , ' > ^ 
^ '^^'lianicure^ ■ . : ^ . .. > ^ 

;; ■ ^ Dyes I - Ble achy ^'Lash and &r^ 

^' ^ Pln-^Cu^rl^v ^ Singer Wavingv .and - Styling - _ ' ^ 



Performance Goals ^ ^ " / . , 

Genaral r , ^/ 4. - V >^^^. 

\H^.^he sttident " will i , ■ ^ ; : ; , : - 

1. demonstrate knowledge of " Stat^ Board f]La^ 

^ / \ Rules^^^^nd regulations , . 

■ ^ .demonstr^ate comprehensive toowledge- of tlie>^ . 
_ ^ .. . textbook;.^ ^ l;/ .^' ' . . , 

^. 3. ^ demonstrate basic knowledge "^'of; pe ; 
^professional ^ and busiriess^^t;^ \ 

- Ethid'S/ Sales ^ and Grooming . 

The student wi lilt ■■. : ' 

. 1^ know the information discussed^ in the text 
V covering ethics~^alesV and groomiM, ■ 

' ^ 2*: Uforn^habitg of always appearing properly. : 

: ' s . : attired 'for class .and labi ' 

3* demonstrate. knowledge and use of basic 
; ' personal hygiene. , /. \^ , _ ' 

4. know the Code of Ethics of the NationaJL 

Hairdressers and jGosinetologiBts Association, 
^ ^ 5> know the essentials of good ^salesmanship. 

■ 6,. demonstrate the ability to'Tperform the. duties 

of a receptionist including I telephone^ 
\ ^ .= ; ■ ^' courtesy ^ ^appointment breaking ^ ^ assignment 

of extra work/duty ^' handling c^omplalnts and 
= . intra--operation friction. / <' - 



Cpsmetology .qontinued 

Cosmefrlfa Chemistry: ^ 
The student. will I 



■M 



1, know the theory and composition of chemicals 
used in cosmetic creams ^ make-^up^ color work^ 

. .permanent wCvlng^^ sanitation and nutritional 
chemistry. ^ \ 

2, know the chemistry of hair' and- skin (PH of 
hair and skin) , . 

3, . demonstrate and apply knowledge of cosmetic 

chemistry when testing of bleaching hair, 
^giving (a) facials, (h) permanent waves > and 
(c) disinfecting utensils ahd work areasv ^ 
4* be able to recognise allergic reactions to 
. cosmetic preparatipn, - . 

Shop Management - Business ^ . ' . 

Methods"," Law Rules and" -. . ^ \ . : 

Regulations/, Shop ^ ' ' 

Etiquette y~~. . . 

The student' will I ^ _ ' _^ ' 

-. 1* demonstrate a professional attitude toward all 
aspects of management \and observation 
^federal, state ^ and local laws, 

2. have knowledge of types of busineaa management 

^ , including corporate relationships^ and partner- 
^ships . ^ . ^ — . 

3, exhibit telephone courtesy* 

4. exhibit adequate social graces (welcoming, 
iuilding a salon atmosphere) ^ 

5, have knowledgte of business /relationships within 
the Qommunity,. i .e, , credit^ use , obtaining 
insurance, malpractice , fireV; liability , loans 
and bankruptcies* \ 

6* develop bookkeeping knowledge from vocational-- 

technical . bookkeeping . 
7* demonstrate knowledge of mathematics applicable 

to shop management . 



Hair Cutting - 
The student will demonstrate ability toi 



1. do a necklin© haircut with a razor without a 
guard, ^ ^ / \._ ■ ' . 

2, use a razor with a guard*/ ^ 

3,. use of scissors.. : . ^ v 

4. use tapering shears* 

5. execute specialized or customized cuts and 
cushioned cuts,' / / , 



Cosmetology continued 



6. perform^ precission cuts for blow 
7* do both long and short haircuts. 

8. apply major principles of textures and 
conditions of the hair for prfeperming 
haircuts. 

Shampoos and Rinses ' . - - 

The student willi ^: ■ - ^ * - 

1^ . have an understanding of ^ the various types 
of shampoos compatable with the various 
types of hair teKt^res. ^ 

2* demons^^rate and form a habit of always testing 
. the water for preshampooing* ' 

3, display an understanding of rinses > compatible 
and suitable for hair textures. . . ' 

4, ^ have/a toowledge and understanding of uses - 

and applicatibri of various color rinses. 
. j^5 . display the manipulations involved in; good 
shMapoo and rinses ^ n ' 
6* execute at least 50 hours in shampoos and 
rinses . ' 

7. demonstrate what constitutes a good water rinse 

Permanents 

The student willr . . / 

r, . view a historical demonstration of old 

machine and machineless permanent methods 
and learn about the development of /y ^ 
permanent waves. // . 

2. practice various types of permanent wave 
wraps . ^ ^ ^ ^ # 

3. ; demonstrate and use at least four different 

types of cold wave perms according to 
manufacturer's instructions. 

4. give at' least one machineless type of 
permanent such as uniperm^ and miniwave perm. 

5. have experience with both acid and alkaline 
balance perm* 

6. give at least one organic perm* ^ 

7. have knowledge of the chemistry of ^permanent 

>^ wave lotions and hair reaction and accurately . 
judge or test curl, . 

8. learn to choose the proper lotions for 
machineless perms. ^ ° 



Cosmetology bontiniLied 



Scalp Treatment ^ 

The student wdlli . 

- 1* .know the anatomy and physiology of the skull 
and scalp, 

2, know the finger manipulations necessary for 
a good scalp treatment, 

3 . demonstrate proficiency with the use of the 
vibrator and ultraviolet apparatus, 

4, recognize scalp disorders ^ inflamationa^^.^iaLnd . 
diseases and will differentiate between those 
disorders which must be treated by a physician 

\ 6r can be treated by the ,coBinetologist, 

5, have a knowledge of scalp preparation vhich" ' 
can be used in conjunction with scalp treat- 
ments to treat, dandruff , promote heal^h^ and 
assist in delaying baldness, 

6. have a knowledge, of the various;- electrical 
apparatus used . f or scalp trea^tment and 
faradlc, galvanic and tesla,^ and short waive 

^' currents , " ' 

7. know the various uses of packs and compresses. 

Facials and Make-Up - \ . \ 

The student willi 

^ / 1.- be aware of several types of corrective facial 
such as milia, acne^.and muscle strapping, 
2, know the /basic siimple cleansing f acial and 

the ptoper finger manipulations necessary for . 
a toning/ facial. ^ 
. 3, know the muscle structure, nerve and blood 
^ / supply of the face and head. 

4,. know^ the instructions, use / and applications 

^ of .vari^o^^ mosques* , 
5*, be aware of yarious electrical applications 

and their uses. 
6^ know the use of visible light rays in facial 
treatments^ eg; blue white , etc, 

7. . know the 'Various uses of packs and compresses:, 

8. recognize certairi" skin disorders and diseases 
and apply treatmant or refer to physician, 

9. be aware of t'he standard cosmetic preparations 
and their applications. 

10, be cognizant of the various coloring materials 
and perfumes which may cause allergic reaction 
•11, have knowledge of various face shapps and the 
proper daytime, street , evening, fantasy, and^ 
stage-television .make-up as well as corrective 
■ ' make-up for facial scarring and post surgery. 



.Cosinitology continued 



6. hivi wposure to the varioui styling tachnigues., 

to iiicludii ^ 
. a» finger wivin?, 
b. gsoniitricil shapings and bares , 
■, c. cori, and straight' roUirB , 
. d. voIto' and indentation, ■ ' 

■ i, indirtation of pincurli-^ 

f .sitting controls. 
i, use TOioui hair cosmetics, sitting lotions, 
and holding lotion'i I , ■ 



DRAFTING 



Key to abbreviations! 

A Associate, Degree 

B / Bachelor of Science Degree^ 

C One-Year Certificate 

Programs ■ 

required Course'^' ' , / 

for . No. Performance Goal 



The. student wlll^ ^ ; : 

A B . 103* know the frfee-^hand techniques, of ortho-- 

C - graphic and pictorial drawings. 



A _B 105. show an awareness of the various types of 

C ■ drafting media and reproduction processes 

, as ;found'.in a drafting or engirieering 

office, to include various papers , vellum, ; 
■ cloth and' film along with repro^duction ^ 
■ * ^ processes such as Kerox, thermo fax , "ditto., 

diazordy > multilith , microfilming. 

Elective 111. , apply basic concepts of .lettering, geometric 

112. construct ioii multiview drawing, pictorial 

i drawings, atr iliary views / ^intersections ^ - 

^ . . ' :^ ^ development B ^ detail. rand assambly drawings, 

.: \ ; — construction drawings r schematics , and 

symbplogies* 

A B ■ 115. demonstrate :a:^k the standard 

C . practices for detailing reinforced concrete 

^ . structures, including placing drawings, 

. reinforcing bar- lists ^ bending diagrams. 

Electiye 116.; know basic utilization- purposes for 

industrial drawings detail and asse^ly. 
demonstrate skill in the techniques pi: 
ahop etching , lettering and specification. 
. - - know methods vsnd procedures of and demon^ 

. ^ ' strata "skill in the identification^ of - 

• . dimensions , tolerances ; standards , "order 

' of assembly i materials , schematics of 
operation^. arijd terminology. ' 
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Drafting contihued 
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Elective 



Elective 



Elactive 



Elective 
Elective 



A B 
C 



121, know basic concepts on the history , of " the 
graphic language, . 

know basic methods and procedures for the 
use of drafting instruments > geometric 
construction, lettering^ technical sketching; 
and shape deacriptionV multiview projedtion, 
inking procedures and duplication processes. 

122* understand facts and principles of ortho-- 
graphic projection and its application to 
' \ . drafting. 

solve problems on point, line and plana s 
with application to engiheering and 
industrial problems. , - , 

123. understand the theory and related practices 
. in thp development of drawings necessary 

. .to .produce and assentole consumer equip- 
- ment and goods. ■ ^ \ - ^ . 

demonstrate drafting skills in sectional 
views, dimensioning, tolerancing, fasteners, 
welding drawings and welding symbols. 

124, understand drafting procedures , drawing 

^ practices , drafting room routine, components 
in electronics , ; fastening and driving, 
components, materials and finishes, and 
generar electronic design, 

125* understand basic concepts relating to 

sectional views and dimensioning as well 
as drawing interpretation, welding 
symbols, and welding drawings. 

131. understand basic concepts of engineering ' 
draX^ing. . . / . ' 
know prinpiples of the history of the 
graphic language. ' • , ' 

know methods and procedures for the use 
of drafting instruments, geometric con- 
. .structioni freehand^ and. LeRoy Lettering, 
shape description, multlview projection,^ 
Inking proeedures, drafting room techniques 
and industrial practices. 

132. know the facts, and principles of ortho- 
graphic projection and its application to 
solutions of problems in drafting, 
recognize problems on . the point, line 
and\ plane wi|^,vapplications to engineering 
and industrialVproblems, ^ : : ; ■ \ 
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•Drafting continued ' " ^ = 

A B 133. understand the theory SLnd related practices 

,of the drafting room inherent in the , 
industrial production of machines goods * 
\ ■ demonstrate drafting skills in developing ; 
^ sectional views ^ dimensioning , tolerancing, 

\ ' fasteners , welding drawings and. welding 
" ' ^ sy^ols, ' ' . 

C ^ = 136. demonstrate a knowledge of the planning 

and drawing of framed dwellings. 

C 141. demonstrate an application' of the funda-' 

r mentals of engineering drawingi history 

of the graphic language^ use of drafting.. 
. ^ instruments ^ geometric construction, free-- 

hand and LeRoy Letti^ring /. shape descrip- 
tion, and: multiview projection/ inking 
procedures/, drafting room techniques and \ 
J industrial practices , ' 

C 143,: apply tHeory to related practices in the 

drafting irobm inherent in the iridustrial , 
^ productioh of machine goods . 

A . . 204, understand the development and function of 

>^ -uniform building codes, and the study of. 
..-^^^7 a nationally brganiied set of minimum 

, property Btandards . . ' ' - 

A B / 205,^ know basic concepts in the design of camS/ 

gears, belting/ and pulleys/ chain 
. ^ ' transmissions / special threads / fasteners, 
, springs, keys and ke^ays / splines and 

■ . shafts,' surface finishes, symbol application 

detaii and assembly drawings, ft 

A B 206/ know methods and proceidures f or computiiig 

• loads on the various structural members 

^commdnly used in buildings ^ 
^ understand the various methods used in ^ 
' , selecting structural members to withstand 

; ^ the given forces . / . \ . 

A B = 208/ know basic principles for' the planning and, 

' design of structures , with emphasis on 
' ^ ^ residential, - . : 

C / 220.. understand facts and principles related to , 

, . ^ ' ^ conventional practices and current standards 
as used dn graphic, portrayal of electronic / 
; . . . \ ' . circuits and equipment* , . ' 



Drafting continued 



31 



A B 234. know methods and procedures for plahnihg^ ; 

^ designing and the layout, of a complete 
: = wiring ays tern for a house, 

J " ^ ' recognize electrical design problems 

partaining to smari comnerGiil type buildings 
demoristrate possession of a working know^ 
ledge of the methods used to install a. 
• complete wiring system for a small 
1 . commercial building* . 

A B 235. know basic . concepts of structural materiSt'ls 

and their various combinations, including , 
: steel shapes, built-^up members , reactions, 
connections, diagrams and steel detailing ' 
" ^—'——■-^^ for reinforced concrete* / 

A B 236, demonstrate skill in obtaining data . f or- 

^ ^. ■ maps . ' ^ ' . ' ^ 

demonstrate a skill in tppography including 
surveying, field notes, reducing notes, 
balancing traverses, using maping machines, 
planimeters and calculators. 

A B 237. solve problems involving standards and 

^ techniques specific to architectural 
planning and structural design with 
; empftasis on applications , to residential - . 

construction. ; ^ 

A B 238, understand the fundamentals of pipe 

' . . drafting including, symbols and layouts. 

B 30 6. judge the correlation between actual stand-^ 

ards and the presentations of various 
^ authors., . ^ ; . . ' 

Elective / 309, show an awareness of the techniques and 

characteristics of perspective drawing 
arid axonometric, or para line drawing j and . 
projections to improve and broaden the V 
' utilization of graphic methods. 

Elective 320, demonstrate a knowledge of the use of 

graphic techniques , such as shade and shadow, 
drawing, whereby certain features of 
, ^ objects and forms displayed in multiview 

= or pictorial drawings may be accented to 

improve -A^isual .interpretation. _ ^ \ 
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Drafting continued 



Elective 327. demonstrate a knowledge of the techniques 

; ' of pattern development preparing for work 
. involving construGtion of geometric forins 

- ' .and the neceBsary layouts/ transitions ^ 

and IntersectiQns * 

B .349. perform skillfully in the teaching of ^ , 

, drafting .-sub jects / evaluating drawings dr 
in related dutiea pertaining to other 
curricular activities of the claisropm 
teacher* jj \' ^' 

Elective 400* study revolution and rotation; coplaner 

and non-copla^er vaGtors; developpjents 
and intersec-^ions of 3-D figures or objectsr 
• ^ / geologic andy topographic determinations* 

' 3-PPly the general theories of descriptive' 

geometry to/Jvarious phases of engineering 
industrial ^and mechanical problems 

Elective 405. know methods- and procedures for using 

: pencils^ ^^an and ink^ air brush, color 

wash, et^? in the process of pictorial 
' ; - ' render ingv, . ; . 

recogni^y shades and shadows, and the uses ■/ 
' — of varimis coloring media. - 

know basic concepts of color theory. 

Elective 408. know miethods and procedures for the usia 

of var^ious types of graphic projeotioris _ 
and views necessary to portray pictorially . 
correct assembly and installation- 
procedures, ' 

Elective 410.. evaluate,., and perform skillfully the newer 

methods , techniques , materials and equips 
ment used in this teaching of drafting, , ^ 

Elective -414^ 'understand the proper delineation of . 

^rawings for patent application and related 
V general information concerning patents. 

A B EN. 241. have a fundamental theory of surveying and 

, . practice notekeeping and have an understanding 
■ , - off linear measurements with emphas'is on 

angle reading, differential leveling, set 
ups . of transit and level, and, computations 
' [' of elementary suweying-problems. 

K C ET 101. ' gain ah insight .into values important to 

B \ / , " ^ , his chosen field and ^ the "real world" 

conditions . . > ■ - ^ 
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Drafting Continued 



AC ' ET 170 • know^ the fundamentals of carpentry 
B construction covering layout of site^ 

• I foundation form work^ concrete framing 

walls ^ flooring systems ^ roofs, interior- 
.eKterior finishing, stair layout, 
Insulation and moisture control, door 
and window conetruction, 

A B _ ET 211, study the cost analysis of building plans ^ 

and construction project through applica-- 
tion of accepted ^ estimating techniques , 
to, include quantity extracjtion^ pricing^ 
-labor expanaion^ prof it and applied over^ 
^ heads. '\ ^ 

. - - } ■ 

A B EL 154* understand electrical theory, to include? 

series and parallel circuits ^ practice In^ 
use of meters; practical experience in 
stringing wire and installing various out-^ 
. lets I practical experience in bending and 
. . installing conduits. -■ 

B VT 300. analyse trades and jobs to deterjnina skills 

, and related technical information needed ^ ^ 

to determine contents for a course of s1 



B VT 320. develop an appreciation of our social and 

' economic; values of all forms of vocational, 

education in our democracy and the 
provisions for vocational education in 
' . . oto educational system. ■ . 

B VT 325 , know the methods , davices , and procedures 

used effectively by' the instructor in 
teaching vocational subjects, including - 
lesson planning. 

B VT 424, know the basic principles underlying the 

development of instructional materials for 
; job training and develop a course of^ 
' ^ . ■ : . study, ^- ■ ■ , , ' [ ^ 

B VT 426, know shop organisation and control miethodB 

which promote efficiency in control of 
, instruction, equipment and material ^ know 
. ; the process of selecting and purchasing 

tools , materials , and equipment. ^ ' ^ 

B .: VT 430, have an understanding of "the meaning ^ pur-- 

. pose and need for voaational guidance; basic 
assumptions and working principles ,collectipn 
and dissemination of occupational infor-» 
^ ; " matron r placement and follow-^upr organisation 

^ and administration of, the guidance program, 

I .-■ ' ' ^-'r. 37 , ■ ' . ' • ^' • ' ^ ; ; " 



ENGINEERING TECHNOLOG^ 



key to abbreviations ■ 

A Electronics TeGhnology 

(Communications Option) ^ 
■ B Bachelor of Science Degres 
C Construction Engineering Technolbgy 

(Civil Option) 
E Electronics Engineering Technology 
(Associate Degree). 
' < I Mechanical Engineering Technology 
^ (rndustrial Option) J . 
M Mechanical Engineering Technology 
(Mechanical Option) ^ ' 

Electronics Technology 
(Associate Degree) 
O Construction Engirieering Technology 
(Building Option) 
' T Electrical Technology ■ 
V. Electronics Techhology 
^ ^ (TV Option) ' _ . : , . 

Programs .7^ 
regulred ' Course 

for No, r^^ri/orm^nce Goal 



j' The ^tudtint willi ■ / 

M ^ 100.^ have an undarstanding of the theory :of '^ 

the slide rule as based on logarithms 
' with practica in. "reading the various 

scales of the* ^:ul3 and'^olving practica 
problems throuy^fe Its use, \ 



C - 101, gain an insight ^Irrto values important tp 

MO, his chosen field Mid the "real world" 

conditions* \ . 



A E . . " ^ 124, haVe a basic understanding of machining . 
L T with emphasis on engine lathe, bandsaWf 

' . , milling machines , shaper, drill press; 

- . and surface grinder. ' ^ ' ^ 

A B E 151, know basic electrical theory and electrical 

LTV ■ units ^ • - • 

- ' know Oh; 4' s law , Kirchof f ' s: law, and ;basic 

network theerems including Thevenin'& 
~^ theorem ;^nd Superposition. ; ^ 

know basic theory ' of magnetism .and , 
\. magn#t:ic c^ircuits and be able to use common 
■ DC ;ii!u'ff^v.a: tng and metering" equipment/and \ 
• pa form v^lementary ^sllde rule ntj^rations,. 
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A B E 152, know fehe- characteristics of AC currents 

/l *T V and voltages^ inductance and aapacitance 

in AC circuits ^nd the phase and ' power 
factor. . ^ . , 

have a basic 'understanding^ of three-- 
— phase systems. 

A B E . 155/ know the principles of active devices such. 

LTV ^ as electron tubes/ semi-conductor diodes^ 

bipolar transistors ^. field effects 
. transistors ,:)a:nd thyristors. . ^ 

. / . know the basic applications of active 

devices to electronic circuits; rectifi- 
catipn^ tu^e and transistor amplifiers, 

. A B E 156. understand the philosophy of .measurement 0 

L T/V applied to electrical circuits , . 

' ' ;< know significant figures^ accuracy of . 

;^ ; electrical meas-Uring equipment , basic 

electtical standards of resistances 
voltage, s current arid time. 

"c " 170. know the fundamentals of carpentry construe^ 

M o tion covering layout^ of site^ fo^ndation 

^ ' ^ \ , form work.,V concrete fraMng^ walls , f^ 

^ ing systems^ roofs, iriterior-exteridr . 
- finishing, stair layout, insulation and 
- r - moisture con.trQl, dqor /and window cons tru-- , 

ction. ^ 

^C. I ' 204. h&ve...a basic understanding of the problems 

MO ,v and^principles of industrial safety 

organization and management. ^ ' 



■"2'05. show an awareness of the supervision of 

appropriate safety Jneasures and techniques. . _ 
to safeguard techniqufs personnel in the. 
use. of tools and equipment including 
ha7iard reduction apparel and aids. ; ' 

206. understand the theory and fundamentals 
pertaining to eledtrical and lighting 
syst-ems as applied to various facilities. 

207. ■ survey mechanical and electrical ihstallations 

cbmmon to various facilities. — 



G O - - -211. study ^the^^cost -^ai^yiis :a£.-ta 



and construction projects thrdu^h application 
, of accepted estimating techniques ^ to , 
include guant4,ty eKtraction^ pricing, labdr \ 
eKpansion,. prof it and 'applied overheads* 

^ ■ ',''39- ■ . , ■■ ' ■'■'/■^ 
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Engineering^ Technology continued , 

' %. ' . . ' , ^ ' ■ \ ^ . ' ^ . : 

C ^: '214. know the design^ expansion and construction 

/ as. well as approved methods ofi testing, 

conveying, placing^ curing and finishing . 
^ , concrete. ' \ 

know. asphalt mixtures and be able to apply 
' tests. for viscosity ^ penetration ^du^ 

and flash. . * ^ ■ / 

• ' • . . .'■ f ~- 

215". know the compositiori and physical properties 
. of soils, forj construction purposes and 

the testing and classifying of such soils, 
f know the causes of supportr failure and / 

methods of aupport improvement . 

216. have a .'Vorking'V knowledge^ of the' elements. 
; \ ^ ot psychology * . ^ 

have a general knowledge of human behavioral 
patterns including both normal and 
\ abnormal behavior ^ in terirs of personality, 

and/or individuality. ^ . 

S have an\' understanding of the meaning and - ; • 
practical^appliaatiorf of human . behavior 
in the modern industrial environment,^ ^ ; 
- ' know his/her position in relationship 

■ = > - with industry. " ' \ ■ ■ 

C - 0 218, know procedures and guides iapglicflible to 

field inspection- of cDnstruction facilities. 

O 219. be introduced to manufacture, supply, 

distribution, and marketing together with, 
a detailed study of cormnon groupings and 

\ . . arrangements of materials and products'; 

produced by' the. allied industries and^ 
their , application to construction. 

C , 225./ understand/surveying principles with r . 

related filelds application including 

of f ice computiations , utilizing conventional 

and . electronic calculating /devices . 

Elective 226. have a basic understanding of thermo-- - 

dy^ar^ics , the operation and properties of 
' boilers, tiirbines ^ spark ignitions r rand \ 

compression ignition engines. , ' 

228, \ know heat transfer, insulation, heating, , 
. venting and /airconditioning systems -and 
■ duct work as it applies to heat and 
conditionings , ■ 
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Engineering Technology continued ' 

:i ' ■ .. 230. 



h, V 



L V: 



L V 



234, 



Elective 



Elective 



ft 
L 



B 
T 



E 
V 



E 



A 

L 

■j' 



B 
T 



B 
V 



E 



235. 



239 



248, 



249, 



266 



271< 




have an under standin,g of vectors , force 
systems, friction, centroids , moments 
of inertia, ariaiysis of .machine 'motions, 
masses, accelerations, and dynamic *forc6s, 

understand basic theory coyerlng super- 
heterodyne radio- laboratory to develop 
use of necessary test equipment and . 
diagnosiic techniques.' 

develop trouble shooting teohniques for^ 
radio and audio /equipinent, \ 

know the baaio circuity used in black 
and white and colored TV^; 

know the theories and principles appiied 
to the circuity used in- black, and white 
and colored TV^ ■ 

apply .the trouble shooting, and servicing 
techniques on black and white and 
colored TV, ..' ^ ' 

make a study o£ th^ ptfoper care and use 
of hand tools ^ soldering^^ f ilinfr tap^ 
and threading,^ . . / . / 

know the design and analysis of semi-- 
conductor ari^ vacuum tubei amplifiers . -.^^ . 
understand amplification theory ihcluding 
response, positive and negative feed- . 
back- aqd £ requSncy cpmpensation of , 
^aft^lifjle^^net^ works . . r 

"^y the^affects of cascaded ^plifiers^ 



have a basic understanding of,non- 
slnusodal circuit analysis With emphasis 
on clamps, clippers ,.limiters, multi-^ 
- vibrators , and the Schmitt trigger, > ; 

273. have a basic understanding of , the funda- 
^ . V mentals of difi^al circuits with emphasis 
on binary/ octal, heKadecimal number 
systems and^ boolean algebra* 

27 4. know prihted circuit techniques and be 
■ able to. design „;§nd construct printed 
\circuit boardsT^ . ' ^ * . 
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Engineering Technology continued 

A E '\ '276,. be introduced to DC power supply des if n^^^ = 

V - . ;\ rectification .of AC power: Bupply regula-. / " 

tion including seriea and shunt ragula'- 
/ tors to DC and AC. inverters and DC* to • / ; 

^ = DC' convertors. and s\^itching regulators. 

A B 281, have a, basic understanding of- communica-- 

E ^ ' tion as it relates to- modulation and / 

- demctoduiation .principles tof amplitude v.^,^ 

- ^ ' modulation (Md) ^ frequenGy modulation ' 
a . (FM) phase modulation (PM)\ and continous 

wave modulation (CW) . ^ : ; ^ 

A B .282. have an understanding of .cgmmunication 

E with emphasis on pulse ^ modulation , band 

i width ^recjuirementa 7 noise ^ and data trans- 

■/■^ ^ . ^- ^ - ' ■ fler. rata. ■ — ■ ■= \" " 

be^^la to usa the spectrum analyzar. / 

- - - ^ .■ ■ ^ . ■ . r. 

A BE 285. have a basic understanding of microwave 

L V ' ' principlas and measurements with emphasis ^ 

. - . ' . on transmiBsion line^/ wave guides ^ energy / 

soutces , and the maasuremant of VSWR, 
power ^ frequency, wavelength^ and the ' 
. errors in such maasurements . ' 

ABE 286. present discussions on, the manufacture of ; 

L V - . . ^ /solid state devices used in elaotronics. 

Elactive^^. ,_301. know the elements of enginaering materials 
' 302. as they apply to building structures and 

' components.^ / , . , 

M 311. be able to make a practical. design and , 

' vv . layout of plumbing, \ ^ — 

M ' ' ' 312, make a study of building plans with empiias is 
r on mephanical layout . - " - 

incorporate practical eKperienca. in 
■ ' . ^ mjechanical design" layout . 

C • 314. understand, the theory, of Engineering and 

. - - b^ able to make practical applications of 

- . . . various 4ypesv of drawing, enginaaring and 
-. ■ ' surveying .problems . . \_ 

Elective 315. know the design and layout of commercial 

- . and public ktruc^tures. = 

Elective ' ilffV be able to design reinforced concrete and 

to know the methods of 'detailing ,^ comput ^ 
and fabricating , the steel. 
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Engineeririg Technology continiied ■ - / ' ' 

C "M 317 • be able to interpret the speqlficatl^ 

p ^ / accompanying various plans , their^ legality/ . 

. /- . phraseology, and con tent I with eraphaeii 

■ / , . on materiale / methods and pay quantities • - 



0 - 318, understand how working qonditions are 

/ ^ affected by- contracts , rules and instru- 

\i ^ ments of employment and their V 

u ^ ' • ; aitd rfedognize national rOTifications as 
; ,^they effect and' are aff^ted by the! 

' \ .. '[ . al iad industry: ; 

Elective. 319* .perform on-- th€r job experiences. unde^_^the 
/ ^ supervision of qualifiad trade personnel. 

1 M 321, make an investigation /of stress and 

. . 322*'; deformation in structural members^ stresses 

: and strains ^ torsion , and def lection of 
■ machine elements , 

have a basic understanding oX.^.to 

lia 



strength of materials in- re lation to 



loads on s tr uctur al units , j oints , be ams 



ERIC 



columns^ and total structure. 

C -I ' 328. be able to apply testing procedures to 

. ^ determine: the physicar strength of 

structural maMria:ls arid identify the 
mechanical elements, , . ; . \ ■ 

I : 334,' have an understanding of basic mariufact-^ 

\ ^ uring processes I plastics ceramicsy^ ^ ^ ^ - 

patteVn making and foimdry -process'es 
, ' : wit^ emphasis on heat treatment of . 

metals . 

• - . ■ • \ ' ^ ^ ^ ■ ■ . ■ " ■ ■ ' . ' 

X 335. have a bas.ic knowledge of the theory and 

/ \ practice of fluid machines, 

I M . 336 . make a general survey of recording' and 

indicating instruments, and pontrol "devices 
and be able to treat those devices using 
\ % V electrical and .fluid systems for both ' 
^ manual and automatic control, ■ ■ 

B E ' 341. work in an industry oriented laboratory, 

. ' 342. design, construct, test, and report on 

343. a project. 

BE. 371.. have an understanding of the arithmetic 

unit, registers, main memory and input- 
output devices of the digital, computer. 
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40 



B 



B E 



Elective 



Electlva 



Eleotive 



Elective 



B 



372^ 



373. 



381. 



7 



make, a continual study^ of Digitkl Systems 
I including ; the peri^eral devices used 
with computer, syste; 

know current ^toplci in digital I electronics . 



be* .introduced to* the accej^ted production 
methodB.^ syat^ms , placement te^bhriiquee^ 



installatioh 
of today" s 



/a; 



/ 



d tb^- 

and anillaryyaids required fori 
of material's in the completio" 
facilities' 

make a -continual study of Construction 
Techniques I ^ with investlgatipris into 
clerki'ng, sh6p drawings ,^ hardware i and 
miscd^lianeous connections, and connectors, 
welding and fasteners , schedu'les;. and 
sgKeduling > including monthl^^ progress 
pkyments., produdtionf and C.?.M. 



400./ 



know electronic principles as they apply 
-to the reception \pfi monochromatic visuajl 
and frequency modulated aural irif ormatitani 



make a continual study, and e 
of television reception with 
,.of color .reception* 



405. " have an understandihg of the 



ploratlon / 
the addition 



basic and 



406 



441. 
442. 
443. 



Elective EN 100 , 



EN 2 41, 



advanced principles of telecasting. _ , 

know the relationships of TV to electro- 
magne'tically^radiated visual and aural 
information/ both monochrome . and chromi-- 
nance ajid make an in--depth study of the 
applications of closed^-clrcuit television^ 
as related to education. 

wprk^ in an industrial oriented laboratory 
where the student will design ^ construct, 
test, and repot" t on a project. ' 

attenid lectures .that introduce' engineering 
as a career. _ 

have a fundamental theory of Isuryeying 
and praptice notekeeping and ihave an unde,^ 
standing o£ linear measuremenits wit^ 
emphasis on angl% teading/, differential, 
leveling, set ups /of transit and level, 
and computatidns bjf elemexitary surveying 
problems. ' ' \ 
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Engineering Technology continued / \ 

Elective^ EN .242. have aKperierice^ in traversie surveying 
" . .elementary mappingjp . determination of 
/. , true, meridian, ciruclar curves, profiles-, 

: ^ ■ an4 do^ field work. ^ r 

Elective ^ EN 2 43. have an understanding of engineering / 
- ^ astronomy, routes surveying, construction 

Burveying, trangulation and field problems. 

CI. DR 103,: know the .free-hand techniques of ortho- ; 
M O ^ \ graphic and pictorial drawingsl 

C I DR 105. show an. awarerieas of^ the various types bt 

M O. drafting; media and reproduction processes 

as found dh a drafting or engineerirtg 
office, to include VarioiLia papers vellum, 
- , ^ ^ - r cloth and f i-lm-mlong with reproduction i 

processes such sls xerox^ thermofax, ditto / 
. ^ diazordy, multilith, . microfilming. ' 

C 0 DR. 115. demonstrate a knowledge of the standard 

i practices for detailing reinCorced concrete 
structures , including placing drawings , 
r^aihforcing bar li^ts , bending diagrairts. ^ 

understand drafting prbdedureS;, drawing \ / 
practices, drafting room routine, components 
in eieotronicB, fastening and drivirig 
components, materials and finishes," and ^ 
general electronic design. ' 

understand basic concepts of engineering 
drawing, ^ . / " ^ ^ \ 

/ : know principles of thevhistory of the 
' graphic language, . / ^ 

know methods and procedures for the use 
of drafting instruments , geometric con- . 
struction, freehand and; LeRoy Lettering , 
shape descriptionV ^.multiview projection, ' 
inking procedures, dr'af ting room' techniques 
arid industrial practices^/ 

DR 132^ know the facts and principles of ortho- 
graphic projection and its application to ^ 
solutions of problems in drafting, 
recognize problems ' on the point, line 
and plane with '^applications to engineering 
V and industrial problems. 




. Engineering Technology continued >^ ^ & 

C I . DR 133, understand the tHeory and xelatad practices = 
M 6£ the drafting room inherent in the ' 

/ industrial productidn'oi machined goods* 
' i demonstrate, drafting skills in developing 
, ^ sectional views^ dimensioning^ ^ 

' ' fasteners^ welding^rawings and welding 

symbols^ . ^ 

M . DR 204.- understand the deVeio^ent and^^ function of , . 
O: ^ uniform: building codes and the ^ study of 

= ^ a nationally organiied set of ' ininimiun. 

. " ' : ' \ : ' property stafidards. . - / ; * ■ ' , 

I , DR 205^^ ' know baiic QOnoeptB in the dasigit of cams^ 

, ;^ gaare ,. belting^ an# pulleys ^ chain: 

J ^ ::;transmis^ions^. fasteners^ .. 

; ' V . springs , keyg arid keyways , ^ splines and 

.V shafts ^ surf aca finishes^, symbol application ^ 
\. -0 - detail^ and ^^ssembly drawings. _ , ' ; 

C DR 206. know me.thpdsi and prdceduras for computing 

loads on the various^^trUctural members 
commonly used in buildings, / 
understand" the various methods used in 
. . selecting structural menders to withstand 

. ' ' the given forces. ■ ^ 

B .^E / DR 220.- understand facts and princtples related to , 

L T : conv^ntionii practices and current standards 

. ^ . as/used in graphic portrayal of electronic 

> circuits and equipment.. 

'm . --"T DR 238. understand the fundamentals' of pipe . 

\ . drafting including symbols and^ layouts. 

sT . EL 261. understand the fundamental, concepts .of 

' small DC and AC machines; power . generation 

' . , slngle-^phase and three-phase motors > ' , 

- ' transformers * and ieguimtors. ^ - 

T EL ' 262. study the theory of design and operation 

^ , ■ \ _of . electrical- power systems ^/distribution 

■= systems^ transmission lines, plant 

. distribution, protective devices, load 
analysis and economics. . ^ 

• ' - ^ _ ' ' _ '' ' ■ 

T "EL 263, understand the basic concepts of industriai. 

' control, motor^ control, and machine control , • 

including speed controllers, starters,. 
= — ■ synchros, and magnetic amplifiars.= 
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Engirieeririg Techiiology contiriued ; ^ ; ; : • 

I , / lA 140* davalop skill in walding. . _ 

EI: \ lA 244 • know the field of Industrial Arts ■ * ; 

; ■ \. : ' .Educition from aarly. hiBtqry to current 

■/ ' -. ^'■■■practices. ' ./^ . \ .• " • 

B VT 300* analyse; trades and jobs to determine akille 

: ' . and related technical. information needed ' . ^ 
. y 'to determine contents vf or a course of ' * 

".^ study* s ■ ^ \ ^ ■■ ; • ' -. \' /"/ 

B. VT 320. dayelop an iippreciation of our social and 

^ . aconoirtic values of mil forms pi vocational 

- aducatipn in our democracy arid the provisions 

. for Vocational Education in our educational 
/ ' ' \ ^ . ' ays tarn. - ^ ' " /'^ " \ - ^ ;^ ■ . ' 

B ; . . -W:325. know: the methods |. devices ^ and^^p^ 

■ used eff actively by the instructor . in ^ 

. * V teaching vocatibnalv sub jecte> including 

lessoff ^pl^hnihg. ^ 

B VT 424. know the basic principles u;ider lying the 

development of instructional materials for 
job training and develop a course of / 
i' mtuSY, , ■ ^= / - ■ ^. . ' \ . . ^ 

B, . VT 426 know shpp organisation and coiStrol methods . 

which prpmote efficiency:-''in control ; of 
instruction / equipment and material/ know \ ' 
/ - ' ' the process of selecting and-'purchfesing 

' tools materials atid equipment. " . ' 

B VT 430* have an understanding of the meaning^ pur- 

, ■ ppBB and need for vocational guidance; 

; =basic assumptions and working principles ^ 

, /collection and dissemination^ of occupational 

' " information; placement and ^follow^upi 

' \ ' ^ : ^ organisation and administration of^tha ^ ' 

. ^ y guidance program^ .. > . . / v 
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INDySTRIAL ARTS 



B 
D 
E 



Broadf ield Major 

(Automotive, Optioh) 
Bacheior of Science \ 

(mag or) 
Broaafield Major . 

(Drafting Option) 
Br paafieia^ Major ; 

, (Electrpnics /Option) 
Birdadfield Major 
(Metals :Option) . 



Prdgrams 
required 
for 



Course 
'No, . 



Performance Goal 



A B 
E M 



Elective, 



B 

A ■ B D. 
E M 



The student ^willi 



105. 



understand .thf fundajnental py^iftqipl^s of 
design applic^le to toolSy^'prdcesseev 
and materials involved vin" the industrial 



108 




131, 




arts, 

know how %o plap-^nd execute integrated 
handwork activities in the classroom to. 
include "prpj^cts in wood^ leather; - 
plastic p>-imetil and lettering, 

develop skills in the uee^ and care of ^ ^ 
hand tools with 'emphasis on identifying 
coimion' woode ^ measuring- lumber and 
knowing ^safe working practices, 

know the fundamentals of woodworking 
machinery cortoination operations , 
of production, correct use of joints,. : \ 
; adhesivas;> electronic gluing, and W9pd 
laminating* ^ \ ^ ^ .. 

140,. develop skill in welding CQmrnon metals, . 

144; ^ understand the fundamental hand and machine 
.tool operations; care and maintenance of 
sheet metal equipment, ' ' 

^ ^ develop patterns involving pa3callel and _ ' 
:!^adlal lines, techniques and typical ;: ' 
industrial application, " ' ' 



/■'^ . .. ■ ■ ■ ■ ■ 
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B D.- 
M 



A B 
E ' M 



B 



A B 
E M 



A 
E 



A 
E 



D 
M 



D 




a; 



154* prepak;© wood and metal surfaces for the 

' \ finishr the application of stains^ fillera^ 
^ sealers and bleaches i spraying and brushing 
' = . paints r varnishes , ' lacquars and penetrating 
' " ^ finishes for t^ood, - 

ago. be intrpduced to leather ^ plastics, and \ = 
:\ art metal. ^ - .\ = ^ , ' ^ ? 

218^ gain experience in shargening^ care, repair ^ 
and preventaltive maintenance of hand tools, 
portable electric tools and industrial; ' ' 
equipment; . grinding wheal .selection and 
care, development of maintenanee records* . 

224. know the field of Industrial Arts - ^= 

. Education; from early history to current / - 
practices^. ' - ^ 

240* have an understanding of AC and DC welding; 
types of welders; .types of electrodes and 
charaateristics of operation* 
have practice in the preparation of jgin^ 
striking arcs and welding ferrous metals. 

244* know how to setup and operate tha engine 
.latheV drill press ahd^ pedestal grinder, 
to include safety, types of machines, 
= ■ precision measuring, threads, taper,- and. 
associated: cutting tools, 

' ■/ ^ ' — ^ . . ; " ■ .r^^ ; = \ y- ; _ ^ 

245. knbw the technical terms, materials, tools 
and equipment involved in pat^ternniaking . 

, and founding; ttie fundamental process \ 
involved in designing and constructing 
\ patterns. . / ^ 
, make and use coreprints , cores and, core 

boxes; prepare sarid, raimiing molds, . 
; . prepare^and pour ,metaJL, and clean castings. 

246. know the procedure for proper care and:' 
use of welding equipment , generators ,/ 
regulators, torcnes , tariki and manifolds. 

261. f understand the theory of DC and AC'-^ ; 
electricity. ^ ^ ^ , 

know Ohm-' s ^ Law., basic and .complex circuits, 
electrical 'wiring, magnetism, generators.^ 

■ _ motors , and measuring devices.. ^ , ' ^ 



Tndustrial Arts conMnued 



A B> D 
E M 



Elective 



Elective 



M 



M 



Elective 



M 



Elective 



M 



262 • undWstand basic electronic circuitry^ 

eXectJronic s^n^ola and diagrams / . :^ ' 
conattuction of #,lectrical componente ' 
by ata^s. ' ... /. 

284 . ^ develop "^kills in ^surf ace decoration, 
asBembly^nd deaigh, .with emphasis 
plaoed on Carving. ' ^ 

285, know how. to^ake "molda for 'and^ uae 

injection^ moMlng/ colmpreaaion iho'ldlng, 
rptatibhal moldiLng and vacuum forming 
.equipment> welding thermo-^plastics i'^ / " ' 
fabricating andXmatohiriing \pf plaatics* 

314* develop skills in the use of TIG and MIG, ^ 
. -resistahce, and apot welding; use of arc^ 
air torch/ arc oxygen and carbon* , ? ^ ^ 

sis . atudy metals , their compo.sifcibn /. structure 
and properties/ and their behavior whan 
expoaed to different cdnditiohs* 

319. deaign/ fabricate and finiah welded t 
projects* ^ ^ 

337 ^ organise/ design produota / reaearch the 
market/ analyze the operation/ tool up 
for production/ produce a product/ and 
evaluate the resUlta. . . . \ 

34 4. . ^develop skills in welding common matalS/ 
' with emphasis on alloya Including inert ^ 
^ gaa /welding. > ^ 

345 , recogniziB practical ahop problems and' 
. conatr'uct varioua irregulat fittings 

encountered in the field, ^ . 

■' ■ ^ . ^ ' " * . ^ * ^ ^ ^ 

346. understand the theory of welding aa applied 
' to altoninum/ atainleaa steel and other / 

allova, ' " ' " ^ . ..-..^ ' 



347. know how to setup and operate the shaper/ 
^ . milling machine/, surface grinder/ vertical 

power saw and^the turret lathe/ to include 
.^f eeda / speeda/ aurface finish/ workHolding 

devices* and .associated cutting tools. * ' 
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47 



374 



Eleottve 



EQiaativa 



.376 



385. 



apply the furtdaineritais of carpai 
including cons^rAiation ofi wall sectionB ^ ^ 
in fiillsize^ survey and stake out the / 
building, oonGrete form conatructlpn? v 
floor wail aiid room framing^ layout . 
of rafcteM and stairs* ^ . ^ V " 

develop .skills in the use of tools and 
machines,, with- emphasis on dj^awer' and \^ 
door cdnstruction and plaetlc laminates, 

■ . ■ '. - • . — , • . 

develop skills in form3.ng, raising, etching , 

tooling, engraving spinning, Md ename; 



AT 114. know the basic theory and principles of 
two and £our--stroke engines* 
^^e able to siervice , repair , and recoM 
■ : ^small bore engines; tanits including: heads, 

cylinder blocks iP pistons , camshafts , ^ valves, 
fuel systems , electrical systems , crahk-- 
^^ . shafts, cooling systems, .and lubricating 
systems* ■ ^ 



AT 117 



AT 119. 



AT 121, 



AT 



know the basic theory and principles of 
gearing, be able to service, repair and 
reoonditioh the automotive^ power trains 
which will .^include clutGhes:, transmissiohs ^ 
overdrives ,' universals , drive shafts, 

dif f arentiais , and rear a^les^ 

. . . ^ 

.make a study of the braking systems . 
employed on automobiles and light trucks* 
know the theory of operation, cohstruction ^ 
maintenance , diag nds is ,.. and repair : of- drum ^ 
and disc brake systems* . 

■ ■ ^ '- ' ' ' ^ ' ' ■ . -■ . ' 

bis familiar with the design, operation, 
trpuble shooting -and service procedures 
of modern ' gasplln#^ engines _ 
participate In the disassembly "and v 
raassembly of an engine, ^ ' 

know the basic theory and principles of 
internal coiriDUstion engines, service^, 
repair and maintenance with, emphasisvon - 
heads, cylinders, blocks, piston, cam^ 
Bhaf ts , valves , fuel systems > ' lubricating 
systems and cooling systems* . 
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'^^k^^::^-,—--- .AT% 234v . know the basic electriaa^^^^ 

. ' automotive slactrioal system 

\ r ^ ' ^be ^le to operatei cpnstruct ancj test ^ 

i ' _ automotive electrical components . j 

A'" ' ' AT 236. know, the automotive fu systems 

^ and ahti pollution devices %sed: in the . 

: V ; automotive industry* , 

D . : 103 • know the £ree-hahd techniques of ortho-^ 

i ^ graphic and pictoriar drawings* 

D \ ' DE 105 , V show an awareness "of the various types Of 

drafting: media and reproduction processes , 
as found in-a drafting ^or engineering 

' officei- to include various papers i Velluin ; 

- ^ . . cloth and film along with rep^oductlori 

. : . processes such as. kSroSy thermbf ax, \ ditto ^ 

: . , diazordy^ multili]t:K7 mi^rofiteiing. ^ 

A 3 Ik 121. know basic concepts of the history o£ the —7 

D , graphic language ^ - ^ - 

/ ^ know basic methods and procedures for the 

' use of drafting instruments r geometric . 

/ - . construatlon, ;lettering, technical sketchin^^ 

- s - ' -and shape description 1 multiview projection^ 

^ . I inking procedures and duplication processes. 



A B DR 123. understand^ the— theory and related .practices 

D ; . in the dievelopment of drawings necessary ^- 

r * to produce and asseittole consumer .equip-_ 
ment and goods* _ * ^ 

- demonstrate drafting skills in sectional 

V ■ ■ views / dimensioning^ tolerancing, fasteners ^ 

/ ' welding drawings and welding symbols ^ 

D "\ Or ^131. understand basic concepts of engineering 
^ . ^ . : '\ .-"^ drawing; . ' " . ^ . / 

. \ know principles of the history of the 

■ - graphic language* \ . 

know methods and procedures for the use 
. ' ^ _o.f... drafting instnurient^s^ geometric con^^ 

\ . ^ struction/ freehand and LeRoy Lettering ^ 

« _ shape description I multiview prp jection, 

inking procedures , drafting room techniques 
■ and industrial practicjes. 

D DR 132, know- the facts and principles of ortho^ 

-^"^^^Tj ^ graphic projection and its application to / 

\ ^ _ solutions of problems in drafting* 

^ rfcognize problems on 'the pointy line ^ 

r .: = . and plane with applications to engineering 

' ■ ■ ^ and industrial problems,, i. ' ;\ 
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DR. jL3J 



A 
D 



B 



' D 



DR 136. 



DR 204. 



undarstand the ^theory and related prabticee, 
of the. drafting rooin inherent in the 
industrial prbduation of machined^ goods ' 
,4ainonstraLte drafting skills in developing 
sectionai views ^ dimensioning^ tolerancing^ 
fasteners^, welding drawings aiid welding 
symbols. \ -^-'^ \ 

demonstrate a knowledge of the- pi 
and drawing of Jramed dweilings , 




understand the development and funotion 
uniform buildiiig codes and the study of 
a nationally organised set of minimum . 
^property standardsv : - r 

DR M#T - know basic concepts in the flfesign of cams, 
' gears ^ belting, ajid pulleys/ chain . - 

transmissiorts , speciiil threads , fasteners , 
spiihgs, keys and k#yw^ys,; splines and 
shafts;, surf acje finishes ^ syn^ 
detail and assembly drawings J V . 

DR. 208. 



./ . DR 234. 



know basic principles for the ; planning \and 
design 6 £ structures » with emphssis on V , / 
"'residential. . • ■ . ' ■ ' 

know methods and' procedures for .plaiining, 
de^ighirig arid the layout of a complete 
wiring system; for a hbuse, , v ^ 

recognise electrical design problems 
pertaining to small cdntfnercial ' type buiu^ 
demonstrate possession of a working knov^^^ _ 
ledge of , the methods used tO| install a \ { 



complete wiring* system^Jor 
commercial building 



1 



small 



DR 236. 



DR 237. 



demonstrate skill in obtaining data for \ 
maps/ ' ' ■ . ■■ ■ /■ ^ ■ -. ■ ^ ^ ^ 

dem^pnstrate ^a skill in topography including 
surveying, field notes, reducing notes, 
balancing traverses , using mapi'ng machines , 
planimeters and calculators, . » j 

. ' ' " ^ ■'■ . ■■ ^ ^_ ^ ^ ^ 

solve- problems involving standards and 
-techniques specific to architectural 
planning and structural deBign with 
emphasis on applications to residential 
constructa&n,, ^ * / . ' 



0 .... 
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lodus trial Arts continued 



D / ; pR 238, understand the /fundamaritals of pipe 

* drafting including s^nnbols and layouts. " * 

E' [ EN 241." havfe a of surveying ,i . 

, \ I arid practice notekeeping arfd 'have . a^^^ 

' understanding of linear measuremants with 

. ^ emphasis on angle re^4^ng^ differentia 

; ' ^ JLaveling , set ups of transit and lavel^ , 

and computations of element ary^LSurvaying 
■ ■ , ■ ... . pE^oblams . • ^ - . " ■ " . ' ■ ■ 

D ET 101* gain an insight into values important to^/ 

' his/he^ chosen field 9.i\d the "real world" . / 
: conditions*; 

E ' ET 151, know basic electrical theory and elpotrical 

' ' ■ ' ^ - ^uriltSs ^ \: . . ; ■ '\ ' . ' 

know Ohm's law^ KircHoffls 1^ and basic,- 
\ - . ■ network\^ theorems including 

\ ^ theorem and Superposition. 

\ . know the basic theory of magnatism and 

magnetic oirouits and be able to use common 
^{ \ DC measuring and metering equipment and 

^ . ^ perform elementary slide ru5^ operations * V 

E . \ IT 152. know the characterietics of AC currents 

and voltages inductance and capacitance ^ 
, / in AC circuits and the phase and- ppwer 

" , ■ ^' factotfp ^ 

y {■ : nkve. a basic uridarstanding dt tH^ae^. 

' phase systems ' ■ 

E ' ET 155 . know the principles of active devices such ^ 

^ ^ as electron tubes > semi-conductor diodes/ ' 

bipolar transistors ^ field effect . 
. \, . ^ transistors , and thyristors. • ^ , / ' 

know the basic applications of active 
. devipes to electronic circui^tsi rectifi*' ^ 

cation^ ti^a and transistor amplifiars. . 

D - ' ET 170^ know the fundamentals of carpantry construe-^ 

tion coverlhg ^layout of site / foimdatipn 
'form wprk> concrete framing^ Trails ^ floor-- 
\, . ing systems^ roof s ^ interior*M3xterior 

fS^nishing, stait layout, , insulation and 
i , moisture control > door and .window construe \ 

. • • ' . ^ ction. • . _ ' — ^ ^ '^^^ 

B ET 248. know the theories and principles Applied 

to the circuity , used in black and white 
, and colored TV. 
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Industrial Arts continued 

A B VT 325. know the methods, de.vices^ and procedures 

D ^sed effeGtively by the Instructor in 

teaching ypcational subjects, including 
lesson planning, - ' 

A B VT 424 • know the basic principles underlying the 

D development of instructional, materials 

■ ' for job training and develop a cpurse of 

r : ^ study, 

A B VT 426* know shop organization and control methods ^ 

D- * which promote efficiency in control of ; 

inAtructidn, equipinent and material, know ; 
A ■ the process of selecting and purchasing 

n ^ /tools , materials , and equipment. ,/ . 



'/VOCATIONAL-TECHNIC^"^ EDUG^ION 

._ . fQllowing ^gerf OEinarice goals are for tha^ graduate 

courses offiered— in VoGatlonal-Techni^ Education. j; 



Goui?Ba 

No. r. 



Performahce Goals 



■111 



604. 

605. 
606. 
607. 



The student willi / f. 

be familiar with the adininiBtrative teGhniques: in . 
vocational education^ the type i of classes an4 programs 
and sourcee and eKpenditures of^Cunds/ 



know, the ofganization^ administration r and'-'suparvision 
of cooperative programs. - ^ ^ 



know principles of teacher-made tests ^ their 
and methods of making^ per formance--typa tests 




know the evolution of vocational edi^cation through 
the people/ movemants , eveht^ ^ and institutipns that 
conttibuted to its formulation and dSevel ' ' 

know -the methods and procedures for data] 
curriculum content and otgailizmtion. 



614. 



have an undarstanding of adult educai 
I^Si^stemsi mathods of organizing ^ promol 
cpnducting the programs. . ^ 

be familiar with the origin of- the li 
and its development in the United fetal 
understanding of labor organizatiohr 




alidity 



school 
and 



)r movement 
iB and have an 



615. 
616. 



. ' 617 



618 



have' an understanding of the philospphical background 
and basis of vocational education as. reflated to total 
educational programs. 

attend research seminars and conduct rdpearch in tha 
field of vocational education. 

know the functioning of financial control in a 
vocational school/ including budgating and school 
accounting, \ ' 

know the techniques for community or area surveys to 
determine possible needs for types of vocational 
education programs. , , \ , 
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Vocationkl=Technical Education continued ' 

619. ittend seminars and discuss probleins that arise in 
the^ teaching profession and exainine approaches to 

^ them from the teacher^ supervisor^ and director level 

620. be familiar with the factors involved in planning a 
lateo^atory facility to provide flexibility and ' 
adaptability of space and equipment a wide range 
of instructional activities. 

'62-4, know the use of paychological methods in personnel 
" . management in industry with emphasis on personnel ^ ^ 
policy formation and techniques in placement^ inter^" 
viewing^ efficiency , job evaluation and training^ ^ 
merit rating^ morale anfl safety. ^ 

. &2b. .have a knowledge of recent federal and state 

legislation activities. ^ executive rules and regula- / 
tions that bear directly and indirectly upon 
. vocational education. 

626, know the methods of meeting supervisory training . 
needs in vocational^education utilizing the 
conference approach* . , \ ^ ; ' 



627. -. know the methods and devices for vocational education 

* responsible for improvement instruction .through 
'v organization, coordination and supervision. ^ 

' ■ ' \. " . .. ■ ^ ■ ' ^ . _ ■ / ^ ' \- ' ' ■ 

628. make an appraisal of contemporary practiGies presently 

available .in.^ education and know the means of 
converting these technologyical advanced into 
successful teaching tools. ^ . ■ 

650. gain experience in organizing courses, research, . 

determining course content and developing skill in 
teaching post^econdary students by working under a 
master teacher .'\^ " / ' ' 

655/ be mware of current problems and issues in vocational 



education.^ 



\ 



\ 



; Since a component of the preparation of vocational- 
technical teachers ^ encompasses prof es'feional courses in 
teacher education ^ the project staff assisted the 
Teacher Education Department of Northern Montana College 
in the identification of professional entry level 
competencies. Jhe following pages depict graphically 
and narratively progress achieved.,, continual development 
is forcasted for the 1975-19 76 academiG year, ' 



' > , " .ED Division / 

' . . . Working Paper No* 2 - 

Introcjuction " ■ ' ; ; / ^ " _ - ^ - ' 

Jhe' teacher education program at Northern Montana College has a major = 
,gdal, the; preparation of teachers who possess professional entry level ' - 
/ comptencles. All teacher education students are exposed cognitively, affectlve|y, 
and experientally to the areas of child growth and development^ foundations and 
current ^Issues, and methods of teaching various curriculum, areas , This program 
is illustrated by the following paradigmi 



PROGRAM PROCESS V 
PROFESSIONAL ENTRY-LEVEL COMPETENCIES 



ENTRY TO 
PROFESSION 



Teacher Candidate 



1. Program design^ devel- 
opment &. evaluation _ 
2* Plahning of instruction ^ 
3, ImpU of Instruction 
4\ Management / ;^ 
5, Human relations. & guld. 
6* School Comm* relations 
7..Pers, & prof, dvlpmnt 




Competent Teacher 



EXPERIENTIAL 



Veacher Education Program 
and Minor Area . 

PIGURE 1, Paradigm for Teacher Education Program at 

Northern Montana College 



Definitions: ■ ' 

Professional Entry- Level Competency - refers to those knowledges, 
. skills^ and attitudes, identified by the teacher education division 
at Northern Mpntana College in conjunction with area educators 
which are required for. entry to the profession. \ 

, Cognitive - refers to all knowledge obtained in the areas o.utUned 
for professional entry^level competencres, ■ 
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Affective. - refers' to attitudes and values pbssessed by prospedtiye 
teachers exiting the Jeacher/preparatlon program or its various, 
components p ; • . 

' [ Experiential - refers to all practical eKperiences provided ior ^ 
students which deve^lop professiohal ^ for 
example, field experiences In readlng,.methods, student teaching; 
■ . ^ etc. ' . \ ,. / = ^ ^ w./ . ^ 

Professional Entry- Lev er Competencies ' ■ 

. . . — ■ .- : ■ 

The identified professional entry-^level competencies were arranged 
Into seven Jnterrelated areas. These areas are modifications o£ areas^ 
employed by Ohio State University (Cotrell) and Wayne State University. 

• ^ ^ ' . . - _ ' ' <■ . ■ \ 

Areas for Professional Entry- Level CompeteTicles . % . 

^ ' 1 : Program design/ development aftd evaluation _ 

. 2. Planning of instructioh 

3* Implementation. of; instruction 

.4, Management ' 

■ \ 5. Human re la tlonr and guidance 

6,. School community relations for teacher 

7* Personal and' professional develppment 



. PROFESSIONAL ENTRY- LEVTL COMPETENCIES 

Prpgram design^ development, and evaluation. 

The teacher will be able to: " ' ; " ' 

1,10 utilize knomedgei of physical, mental^ social/and 

emotional growth and development which are deWnsible in 
terms of psychological and social learning theory, to plan 
learning experiences to meet the needs and goals of 
children. ' / 

1*20 plan the physical envirpnment to Ihatire student comfort, 
health, 'and safety aiid facilitate^ learning, ^ . ^ 

1^30 plan guidelines for developing ^and maintaining an educa- 
; ' . tlona I environmerit conducive' to the development of 
positive attitudes toward learning. \_ ' / - 

1,40 design alternative paths for students to satisfy program 
objectives* _ v . / 

1.50 . cooperatively plan educational activities with colleagues, 
administrators, supervlsorB, personnel^ students, and - 
patrons of the school community. . ^ 

1.60 plan for use, of various evaluative procedures (feedback 
mechanisms) to be used as an Integral part of the total . 
learning concept, ' ^ ^ . , ^ 
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" , ■ ' ■ . ; > ■ ' ■■ ■ . ■■■ : ' 

Planning of instruction ■' - . 

The teacher will be able to: . " ' 

2,10 plan motlvatio^nal techniques that are appropriate for the- - .. 
developmentarievel of the pupils*- 

2,20 plan learning experiences which lead to an understanding of 

principles and generalizations which are transferrable, ^ 
= ' from one context to another* 

2* 21 plan to encourage and utilize research and creative projects 
which are devised by students. ■ ■ 

plan learning experiences with an appropriate mix and 
balance of learniri^* objectives from the cognitive and 
affective taxonomies, . 

plan alternative ways for students to satisfy instructional 
objectives,' * . . , . 

plan monitoring procedures which will provide for 'modifying, 
classroom practices * ^ ^ 

plan instruction in order that each student will develop a 
positive awareness of their individual differences. 



Implementation of instruction 
The teacher will be able to: 



3.10 ' utilize in daily lessons motivational techniques that are 
appropriate for the level and needs of IndiYidual pupils, 

3/20 provide dally learning experiences leading \o an understanding 
of generalizations arid principles which ere transferrable from 
one context to another^, \ 

. ■ ■■ . - . - • \^ ^ - \-:' 

3,30 dsmonstrate the use of multi-level skillful questioning ; 

strategies which lead pupils to analyze/ synthesiEe,- and . 
; ' think eritically,. ^ . ■ ^ ' ' ^ , ^ \ : 

3,40 provide alternative ways for students to satisfy instiructional 
... objectives commensurate with various levels of pu^il ability, 

3150^ use on-going verbal and non-verbal pupil feedbac^' as input % \ 
for possible Instructional tactics, . " ' . 

3,60 demonstrate the ability to communicate subject matter, including 
the objectives^ concepts^ procedures, and words appropriate ^ 
to the level of the pupils' understanding; 

3,70 demonstrate the application of a spectrum of methods, 

organiEptlonal patterns, and materials consistent with instructional 
objectives, - - = 

3,80 use appropriate procedures as an integral part of daily ' 
; . instructional evaluations. , ^ 

3,90 for each lesson, implement learning principles that are 

defenslbla in terms of psychological and social learning theories. 
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Management ' ' ^ . . ' 

The teacher will be able to* " / " ■ 

4^^ 10^ adjust componeftts of the physical, social and psyqhological 
environment to facilitate learning. 

4,20 ■ maintain control in the classroom. Including the resolution 
of proble^m.s with a minimum of disruption, 

4,30 manage and alter off-' task pupil behavior. ^ 



Human Relations and' Guidance - 

The teacher will be able to* . . , . ' 

5. 10 apply motivational techniques which, maintain and increase- 
pupil interests. ^ _ 

■5,20 maintain an educational envirdnment condudive to developing - 
positive attitudes toward learning. 

5. 30 \ demonstrate a firm commitment to the ideat that teaching 

implies compassion and humility with -a respect for the dignity 
of the student regardless of the value systeni of the teacher. 

5.40 establish a teacher^ pupil rapport which allows for constructive \ 
critipism and other- feedback mechanisrns. 

5.50 discriminate between normal and deviant behavior and make. 

referrals' to apprpprlate professional agencies when necessary. . 

5.60 enhance self-development of pupils and create a positive. 
■ /awareness of Individual differences. ' 



School-Cofnmunity Relations 

The teacher will be able to: " V . 

6,10 correlate school and community activities * 

6,20 \ demonstrate a wlUihgness to relate his/her personal and 

professional values and employee obligations to the values 
of the community, 

B,30 work cooperatively with all school'personnel and patrons 
of the school community. 

Personal and Professional Development | 
The teacher will be able to: ■ ' 

7,10 adapt to school situations- and conditions, ■ 

.7,20 continuously anallze and develop hls/her personal and 

professional values and employee obligations as they relate^ 
to the school community, 

7,30 demonstrate an understandlrig of the limits of his/her; profess lona 
competencies so that other appropriate professional asslstahce 
can be utilized, when necessary^ to the benefit of the students. 
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Each department will convert to- performance- - 
based education by translating existing courses 
; = ' , into, perf orinance-based criteria, , As courses 

are converted they will be implemented into the 
teaching schedule and field tested. 

The translation of existing^ courses within each degart- 
ment to performance-based, criteria was articulated by the 
material submitted under Objective 2. .In order to implement 
these goals and in many cases specific sub--objectives, no 
major changes were made in the departmental course offerings 
However, it is envisioned that future course offerings would 
take advantage of the goals established and group them 
into clusters. Once; clusters of goals have been brought 
together V it is most probable that cour'se offerings would 
be changed and thus the emphasis 'would-be drawn away from . 
course completion and move toward specific goal; or 
competency attainment. . ' 

\ in the Automotive Technology Program this was partialiy 
accomplished through the implementation of the occupational 
:sequences material in Auto Engines , Small Engines^ and ■ . ^ 
Automotive Suspension, arid Alignment/ 

-- ' . . - * - ' ' 

^ Specifically i in these courses students progress oh . 
the basis .of jobs completed by operations and thus - ^- ^ 
proceed with a check--off of performances or competencies 
demonstrated. ^ 



Part II 



The Perf ormance^Based Education Project initiated a 
-;.feed«back system using opinionnaires ^ to obtain inforniation 
concerning students' perceptions of the performance goals 
and/or behavioral objectives established for particular 
courses, 

- Objective 4* ' 

, \^ , ■ 

Begin implementation of" a feed-back system ' - . 

which is essential to the process of evaluating 
and refining the performance goals and delivery . 
systems adapted* 
... " - . ' " ' , '-^ ■ . ^ . ' 

" This section presents responses from students relative^ 
to the aspects of Performance^Based Education implemented 
during the project year. Firsts information.: is-' presented 
concerning a course in Auto Engines (AT 121) offered by 
the Automotive Technology Department fluripg the F^ll of. 
1974, Secondly, in£ormation_is presented regarding a 
course in Shop Maintenance* Following the information' 
on Shop Maintenance is general Information obtained on 
the performance-based component of the nursing program,. 

Student. Responses to AT 121 : - 

Auto Engines 121 is a course offered by the Automotive 
Technology Depa;rtmen't* • During the 1973=1974 academic year^ 
this courselwas translated into performance=based criteria 
through ths^specif ication. of jobs and pperatipns to be 
cpmpleted, § Implementatipn of the- course began during the 
Fall Quart^ 197^^ - ' . J 

The Peri^^^ance-Based Education Project designed , ^ 

student opinionnaire to obtain feed-back on those aspects 
of the course which were considered to be on a performances- 
based mode, (See Appendix C for the student' opinionnaire) 

f ' The opinionnaire for AT 121 had seven major items related 
to performance or competency-based instruction a, Twenty--five 
students were asked to anonymous ly . complete the opinionnaire 
after checking off their, performances and thus completing 
the requirements for the course* Respondents were asked to . 
rate seven items on a five point scale; 5 ^ strongly agree; 
4f agree; 3^ undecided; 2^ .disagree; 1, strongly disagree; 
and 0, no opinion* Each of th^ seven items was designed to . \ 
obtaiifi information concerning the performance-based aspects 
of the course. The summary data for the twenty^f ive respondents, 
is presented in Appendix D, ^ = ^ \ : 



In general, the resgondferits agreed or strongly agreed 
with the perforjnance--based aspects o£ AT 121 as indexed by 
the opinionnaira. The overall mean of the means £nr all 
seven items was 3.9 7 otf in the agree are& of the response 
scale. The item receiving the highest mean rating was ^ 
item fpur which questioned respondents about the related 
information included in the perf orman'ce-'based study guide. 
The mean for this item, 4* 12 - was . above the agree category 
and approaching the strpngly agree category. The item 
receiving the lowest mean response was item seven whioh^;, 
questioned respondents about the clearness of requirements 
for a particular grade in the course ^9 B, C, etc.) 

the mean for item seven! was 3 .'84 .or | above the undecided 
category. Table II depicts the item n^iber ajnd mean ' 
response for the 'AT 121 opinionnaire . 



'~ f - ■ ■ 


SUMmRY 
AT 121 


, TABL^ III 

QF mmS BY ITEM FOR 
STUDENT ■OPINIONNAIRE 








(N = 


25) 




ITEM 




MEAN, 


ITEM 


MEAN 


One 




4.00 


Five 


4. 08 , 


Two 




4.00 


Six 


3.84 


Three 


■ ■ ^ 


■ 3. '96 


S even 


3 . 80 


Pour,, ^ ■ . 




4.12 







Student Response . t 
in Shop Maintena 

Shop Maintena 
Arts Department, w 
. and behavioral obj 
■ project, Implemen 
basis was aecompli 

. . ;::Responsa to tJ 
"~] "Maintenaritee is pria^ 
enrolled in^^the go 
five point^ikert ; 
AT 121 opinionnair< 
/ 3*56; above the un< 
agree category p . 
students to work a^ 
mean response , 4.1! 
. the lowest mean rei 
concerned the abil: 
established and tfo 
supplied. It shou! 
these two items we] 
the .undecided cate« 
Table III summariie 
.. to the^ Shop Maintei 



SUMMA] 
SHOP I 



ITEM 



One - 

Two 

Three 
Four 



\ 

o 
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> the course ... ■ \ . \ 

ice . ' ^ ; j 

ice, a course offered by the \ Industrial 
IS translated into perforinanqe goals 
ictives during the early stades of the 
Lation of the cours© on a perforinance. 
ihed during, the Pall Quarter 1974,' 

L.e opi|iionnaire^ 
lertted inrApp^ 

irae responded to eighx items using a 
icale with; the same categorizes as the 
1,. The overall mean of the meins was, 
Leeided category and approaching' th^^ 
:mm six^ concerning the f lexibiiity for 
[ thLfeir oyrn pace , . received ^the higheet 

while; items one and four received 
ponse; 3.22. These low response items 
.ty to obtain the goals and- ob jectivee 
: adequacy of material and equipment- ' 
.d be noted that although the, means for 
e the lowest, . they were still . above ; 
lory and approached the agree category! 
s the means , by item, for responses, 
ance opinionnaire , 



TABLE III ■ . ' 

Y OF IffiANS BY ITEM FOR 
AINTENANCE OPiNIONNAIOT 



1 



MEM ; 


. ITEM 


MEAN 


3.22 


Five " 


3.67 , 


• 3.56 


SXK 


4.11 


3.44 


Seven 


3.78 


3.22 
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student Response to LEGS Compgnent - ' - 
: i ~ q£ the Nursln:g~Program _ ' ' 

' ' , - . . ' * ■ \ ■ ' - ■ ■ 

The Nursing Program at Northern Montana Qollege ha*s a 

:multimedia, individualized, Gbmmerdially produced component 

for. performance-based education 1 LEGS (Learriing Experience 

Guides) . LEGS was published- by John\ Wiley arid 'Sons , Ne'w 

York, and meets the major criteria for performance-abased ) 

/programs, namely , individualization, self --pacing,, specific 

/Issjals^and^ob j ec^ 

procedures, . . ^ ' \ - 

Twenty^nine students enrolled in the Nursing Program . i 
completed an opinionnaire designed to obtain feedback on ,-^/- 
the individualized, performance-abased component o£ their i - 

1 programs LEGS. A suimiary of responses to each item on . ' ' , 
the LEGS opinionnaire is presented in Appendix The ^ H 
LEGS opinionnaire consisted of seven items with each item 
eliciting resjsonse on ,a five' point 'scaler similar to^' the 
scale used for AT 121* \ In genaral, responses to each iteiti 

vcentered around the undecided category, / The overall mean , ^ 
of the means was 3.27, sligh.tly above the undecided category. 
The highest mean obtained was 3^90 for /item' five which 
stated I working on your own and in small. groups^allowed 
great^er understanding of the concepts .7 The lowest mean 
response obtained, 2^55, was for, item/thtee which was stated t 
the material and equipment identified/^ln the activities 
were easily located, n Table IV 'shows /a suimary of means 
for each item on the LEGS opinionnaire. 





' TABLE ' IV' / 






SUMMARY OF IffiANS St-iffTEM FOR 

LEGS OPINIONNAB'rE ; , , ■ 




ITEM 




item' mm 


One 


.' . . 3.59, 


Five . 


3.90 


Two 


3:41 


Six I 


3*21 


Three 


2.55 


Seven , • ; , 


3.31 


Four ■ . 


2.90 
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Survey of VQcational Education ; ' """^^'^ 

Gradiiatee ^ ^ = ' 

In kn attempt to provide input to the faculty from-^ 
praetlonera in the field Ceducation and Industry), die • 
Perf ormance--Base.d Eduefetion Prpject staff designed a study 
to survey graduates / representatiya* of all the programs 
offered by the Vocationai-Technical Division concerning 
major tenents of performances-based education. 



Method ^ . , ' . , 

In order to have a ^onsid^rabla nmriberfor^ inclusion 
in the survey, the Performances-Based Education Project staff 
obtained commencement lists for -the years 1971 to 1974. 
All programs in the VOGational-Technical' Division which . 
granted degrees or certificates were identified from the 
four .conroencement lists. All . graduates in each program 
for each of the four years were selected for inclusion in 
the study. The total riun^Der selected .for inclusion in the . 
stud^ *was 507. Table V depicts the total nur^er of. 
gradmates selected by program area." ^ . 



. TABLE V 




= SAMPLE SELECTED FOR 


GRADUATE 


SyRVEY BY PROGMJd^AREA 


- , :- - - s r - ^ ^ 
PROGRAM - NUI^ER SELECTED 


Agricultural Technology ^ 


66 ■ 


Automotive Technology 


. 84 


epsmetology 


27 


. Drafting^ , / ^ 


52 


Ingineering/Eleetrical 


'55 ^ 


. Technology . ^ . 




' Industrial Arts * 


70' 


= Nursing 


159, 


. = Total 507 . ^ 



Questionnaires were .designed fo&.each program ^rea by 
the Pepf ormanc^^Baied Education Project staff in consultation 
with the faculty of each department in trie Vocational^ 
Technical t Division. In addition to major\ questions on 
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per formance -based /educa^ faculty' meiribers^ere encouraged 

to arrive at queltions wji^ch would help in ^togram inodif ication 
or other depattmental needs,/ (See -^Appendij^' A for example 
of survey instruinerit) ■ . 



Results - ^ 

' . Of the 507 questionnaires mailed/.to Vocatlqnal-Technical 
Divisionr graduates / forty were r&tu^ed- fey the ;posta:i 
service a% "not deliverable" or ^ 
the' 453 assumed, delivered^ the toi 
returned was 352 for an apprommaj 
breakdown of program apeas with 
response is presented in Table 



sufficient address,"', Of 

number of questionnaT.res 
77 percent response. ^A 
ier and percentage of 



TABLE 




VOCAT/IONAL-TECHNICAL pIVISiON .GRADUATE 
- SURVEY RESPONSES BY PROGRAM AMA 



/ 





TOTAL 








QUEST. 






PROGRAM 


MAILED 


NO. RETURNED 


% RESPONSE 


Ag.-Tech 


58 


42 


72% . 


Auto. -Tech 


81. 


. 68 


,. 84% ' 


CQsmetology 


26 


19 " . ' 


73% 


Drafting 


■47 


•.,37- 


79% 


Electronics' 


■ .51 . 


; \.39 


76% V . 


Ind, .krts 


67 


51 


76% 



Respondents were asked to give their opinion on four' 
^major facets of performance-abased education using a five 
point scale with (5) being most desirable to (1) least 
desirable, the information obtained from this saction of 
tha guestionnaire is presented ^in the, following tables. 

The following abbreviations' are used in Tables VII 
through Xi Ag, -TV Agriaultural Technology ; A--T, Auto- 
motive, Technology; C> Cosmetology; Dr.;/ DrajEting; El. ^ 
Electronics ; I • A, ^ Industrial Arts; Nu* , Nursing, 




' TABLE VII . : 

ITEM I Dp yoii think the program would be mora . 

desirable i£ it were to indicate to the 
student within the first weeto of the 
courBe precisely what is expected for 
exit or completion? ^ » 

^QUENCy__OF „MSPOME _____ 
' " ' PR^Gl^a AREA" . . 



Response Category 


hg.-T 


A-T 


C 


*Dr. 


El. ■ 


r.A. 


Nu. 


5 Most Desirable 


' 21 . 


38 


Id 


* 15 


13 


36 


52 


4 Desirable 


9 


9 


3 


7 ■ 


5 


5 


4 


3 Undecided 


7 


12 


5 


4 


,>8 


5 


11 


2 undesirabie 


2 , 


1. 


0 


. 4 


8 


3 


^ 5 


1 Least Desirable 


2 


8 


1 


4 


2 


1 


16 



: TABLE VIII ' 

EM: Do you think the program would bd jnpre 
. desirable if it were individualized to 
provide for each student to progress 
through the course at his own. pace? 



FREQUENCY^ OF ^RESPONSE BY 



Response Category^ 


' Ag.-T 


A-T 


C 


Dr. 


El. 


I. A. 


Nu. 


5 Most Desirable 


7 . 


18 


.1 


7 


.6 


9 


9 


4 Desirable 


. . 3 . - 




2 


3 


5 


13 


12 


3 Undecided , 


7. 


, 18' 


'3 


5 


10 


10 


23 


2 Undesirable, 


' 11 


10 


4 


2- 


8 


8 


10 


1 Least Desirable 


13'"' 


15 


9 


14 


7 


10 


22 
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■ TABLE IX , , • ' 

ITEM I Do you think the program would be more 
desirable if it were to make provision 
for a student , to graduate whenever he/ 
she ^aemonstrates satisfactory perCormanqe 
according to pre-establiBhedstandarde? 

. ' ' . FOTIQUENCY OF RESPONSE BY 



ResponBe^^ Category 

5 Most Desirable 
4 ' Desirable ' 
3 Undecided 
2 ^ Undesirable^ 
1 Least Desirable 



Ag .-T„ 


A-T 


C 




El. 


I. A. 


Nu. 

J 


15 


16 


2 


■ 8 


10 


"11 


19 


9 


9 


1 


2 


6 


10 


16. ' 


,6 


14 


:4 




, 9 


12 


16 


4 


16 


3 




7 


8. 


8 


6 


13 


9 


10 


4 


9 


25 



, ' ' TABLE X ' . ' 

ITEM I ^ Dp you think the program would be more 
desirable if it; were to inaorporate 
more alternatiye methods of 'instruction, 
f such as , field ' trips ^ films / slide--tape^ 

J ' material, programitfed books brief ^ on^ 
'/ V the--job learning experiences? ; - 

FREQUENCY OP RESPONSE BY . , 
. ' ' . PROGRAM ARIA ■ " - 



'Response Category 


Ag . -T 


A-T 


C 


Dr, 


El. 


I. A. 


Nu. 


5 Most Desirable 


24 


36 


• 10 


,19 


17 


,22 


■ 42'. 


4 Desirable 


7 


13 


2 




11 


14 


11 


3 Undecided ■ 


•9 


10 


4 




4 


7 


15 


2 ' Undesirable * 




6 


2 




2 


4 


6 


1 Least Desirable 


1 


3 


' 1 




.1 


3 


. 11 
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ConclusiQns 



' After conducting the Performance-Based Education Project 
for one year / the following conclusions' have been made by 
the project staff, ^ . . . - . ; 



$he cbricepts and ^.philosophy of perf orinance--^ 
based education .have been well instilled in 
th^ minds of the professors. There. will be 

Jontinuing applidatioh of the teaching ^ 
practice using "performance-biased" criteria. 
This was evident with the increased activity 
within the Vocational-Technical Division. in 
the most recent months of the project,; 

In a develdpmental project such as this^ 
the early months tend to be. leas productive 
than the latter months since a g^eat deal 
of time and effort has to be devoted to 
familiarising: the f aculty with /the 
concepts and approaches to perlormance- 
based education. 




Student satisfaction in a performance- 
based course may be greater the^ second 
or third time the course' has .been tauc 
on the criteria referenced basis. This 
may indicate that the /teacher' feels more 
comfortable with the/arrangement after 
it has been field tested. 

Administrative encouragement plays a major 
role in the adbptioh prbcess of innovative ' 
approaches to teaching. _ ' . 

' ■/ ' ' _ - ' 

When ^developing the program .in performance^ 
based education^ considerable attention 
and Interpit iwas generated, therefore^ it. 
was necessary to provide a continuous 
approach to apprising the public of what 
was happening in performance-based 
education, ' : 



Implibations 

As the project. developed some pr 
became evident. The following three 
the overriding preesures. 



essuras and variable 
impliGations suggest 



As more and more courses are converted to 
perf ormance^based criteria it becpmes 
imperative that the entire .program be 
converted to allow for the aontirious. move- 
ment of the students through the prbgram. 

The perf ormance-'based education concept 
should be on a large scale pervading high 
Schools and grade schools* Therefore^ 
additional planning must be dona to 
.incorporate -the tachnique in the high 
schools, thus ^ eliminating the need for 
total readjuBtment as students enter 
postsacondary Inatitutions usiftg a 
perf ormance^basad approach, ! ' ' 

The mora involvad a program j becomes in 
perf ormance-baBad criteria the more- 
pressures a,re brought to bear to obtain 
equipment ^ supplies / and facilities which 
complement such a program* ^ .. . ' ^. 
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Recommendations ' ' , ■ ' . ' . , " ^ \ 

Based on' one " year « experience with the project the - ' 
following recommendations reflect the major desires of the 
per£ormance--based education staffs \ : . ■ 

1. It is jeecommended that at least one^ person be . 
=• assigned the responsibility ^ of ' providing . : 
' , /timel^i^formation'^ to 'the faculty apprising 

/..them or^-£k@ recent develqpinents in ■ performance-- , ; 
* " . / based education around' the/nation, such asv^ 

identifying modules which have been developed . .\ 
or solutions ^hich have been reported on 
^ problems related to implementing .a true' 
; . ' perf ormance=based program^ l.e,, grading^ . . ^ . 
adjusting from traditional quarter system 
. \or evaluation techniques J . ^ ' ^ _ 

2 , it is recoOTtiended that ■ studies be conducted 
" to compare teacher effectiveness and student 

growth in courses adapted to performances- 
based criteria. with those that use a, 
, traditional approach* , * ' 

3, It is ^recommended that /the college continue 
to develop administrative policy^ which will 
^ complement a true performances-base^ program^ 
allowing for such concepts as open entry- 
" . exit, and criteria referenced exit rather 

. than time referenced,, \ ^ , 

4% It is recommended^ that instruction be 
' '\ provided in -the teacher training program, • ^ ^ 

■ either at the graduate or Undergraduate 
level, which .will teach the concepts of; ^ 
the perf ormance'-based education movement , . 
. ' and encourage^ the implementation of it .at ' : 
' ■ the high school and elementary level,, It 
has particular application potential in ' 
vocational education in the rural school, / 
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APPENDIX A > ' 

.GRAbuATE SORVEl^ ■ 
VOCATIONAL-TECHNICAL DIVISION 
' NORTHERN MONTANA COLLEGE 

Program I Automotive Technology 

1. Please check your major areai/ 

' A utomotive Service Technoldgy 

. Au^^niotive Technology (4,yaar) 



Automotive Body Service Technoiogy 



Diesel Technology. 



2* Are your presently employed in a job for which you- 
prepared at Northern Montana College? " 



no 



Give your present job title and employ^ri 



If you are not presently employed in an oooupation for 
which you prepared^, please indicate why by checking .. 
the .appropriate reason. ' (In some cases more than one 
check will be needed,) Do not answer this .question 
if you -checked yes above * . 

A , No posit Ions available- for, which I was prepared. 



3* Jobs for which I prepared'^ were available ]put my ; 
. preparation was insuf f icient * 1 

C. 1 originally took Job for which I prepared 

but I am presently, working in another occupation. 



D . 


■ Medical reasons. . 






E. 


Furthering my education. 






P.- 


Homemaking , . • 






G. 


Military. ' • 


4 




H. 


Other (specify) 






' . - - - — ^ — ■ — 1a — . _ _J. 









Please give your hourly , weekly ^ or monthly /'salary #?efore 
any deductions . tbptional) \ \ 



Hourly 



Weekly 



Monthly 



OVER 
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5« The^ following courses are those cu^irently offered in 
the Automotive Technolpgy program, j Y6u may have 
taken all or some of them. Please rate from five (5) 
to one (1) those courses which you have taken on ./.the " ' 
basis of their contribution to your present position. 
A five (5) would indicate h^^ contributiony while a - 
one CI) would indicate low or little contribution. 
If yo'u respond with zero" (0) it w^Td indicate the course 
had. no contribution » Designate with^an (X) those 
courses which you did not take or of which. you can 
. not recall the' content, ' 

5 E T 216 ^Industrial Re] aticms 

In this, exajnpley the ^5. would^ that thjis 

particular course had a high contFibution^ to the 
job or position you. hold, ^ . . , 

.X P R 116 Print Analysis and Interpretation 



In this eKample/ the X would indicate either you did 
not take the. course or you do not recall the cpntent. 



_DR 116 Print Analysis 
Interpretation 
JED 4Sp Secondary Tch. Pract, 

JPlf 100 ;General Psychology 



;ed 405 Current Issues in Ed, 



ET 216^ Industrial Relations 
FY 375 Drug & Alcohol Ed. / 



JIT aOO Job Analysis 



JfT :320 Princ, of Voc. Ed, 



_VT 325 Meth, of Tch. Vbc . Ed. V T 424 Prep, oi Inst. Mat. 



_VT 426 Vo-Tech Organ, „ S Mgt, 



_VT 430 Vocationai Guidance 



_EG 151, ;152, & 153 Coram. 
* I, II., & III' 



ET 31.9 Coordinated Coop. .Work Exp, 



ERIC 



6\ The following courses had laboratory periods as part of 
the instructional program, We would like you ^to not only 
rate the course as- you hav6 those above ^ but also indicate 
if the lab time was sufficient, insufficient, or tod much. 



EXAMPLE r 



_3_ _ AT 117 Auto, Power drains 



Lab yme was 
insufficient sufficient too much 



In this, e^^ample. the 3 wQUld indicate that the course had average 
application to your present job and that you think that ^ the lab 
time was .sufficient for the course, . 0 , ^ 

80 • ' . 



ERIC 



V 



.' J Lab, time was 
insultici'eht suffleieni 



77 

too much 



AT 117 Autm, PoWar Trains / ; . 










AT 119 Auto* Braking Systems 




. ---AJ^ 




AT 120,.Auto, Suspension & Align, . 








AT 121 Auto Engines I - - - . 










AT 122 Auto Engines 11 , 










AT 131 Paint & Body Estimatinf \ ■ 




■ . \ 




AT 132 Painting Techniques 




■ ' ^ ■ ■ \ 




AT>134 Metal Finishing 


- ■■■■ ".r.^.. . 






1— — 


AT 200 Glass & I|iterior^Trim . " 






'■■■">. ' ■ . .- 


\ 


AT 2:1.4 Chassis Sheet Metal Align, 








AT 234 Auto\ Electrical ^ - 








AT 2 36 Auto .Fuel- Systems 








AT 237 Autto Diag. i Tune Up 








AT;,305V Apto Trahsmissions 


t ^ 






AT 307 Auto Service Practices ■ / 




. - 


v. ■ 


AT 314 Hydraulics & Pneumatics / 






r— Tt — 


AT. 406 Auto Air Conditioning / 








ED 325 SeQondary Tch. Methd . / 








lA 240-Flectric Arc Welding 








lA 246 Oxy. Acet . Welding . // 








,1A 285 , Plastics //' 








PY 215 PSY. Found, pf Ed. 


, v - 








AT 225 Auto Machinihg ; 


■ ^ ' 








DT 114 ■ Intro . to Engines 4^ 










DI 13,5,: Diesei" -Eng . Main', ■'iimmp . 








DI 217 Fuels S, Fuel. Systems ' , 








DI 218 ■ Diesel Shop Practice 









7, We""' would like your opinion cbncarning changes in the 
curriculuni in which you majored. ,/ In /some cases we have 
asked direct questions^ however, please add your th^ghts 
\ on the blank llnes^provided, 



A* Should oxy-acetylene welding be required In ^the automotive 
program? ' " . , ^ " ' ' ^ 



no 



no opihiori 



B, Should arc welding be required m the automotive service 
program? \ . ^ 



_jes 



1 



no 



no opinion 



C, Is there a need for a course on foreign car servicing? 
.. _i^__j^es n o ' ^no opinion , 

D, Should a course in basic electricity be a prerequisite 
=. to the auton/otive electrical course? : 



j^es 



no 



^no o^pinion ; 



81 



OVER 



r 



78 



E, Should a course servicing motorcycles^ snowmobiles, 
^ and oither recreational vehicles be offered? . " = 




no 



no. opirlilon 



F, Should a course in mathematics related to the automotive 
■program be Required in the program? 







no 


■ . no opinion 






G. 








■ ; ■ y- $ 





.We would like your opinion on^ the following stat^mentSf| . Please' 
rate them one (1)^ to . f ive (5) . iS) i ^most de^s>rable; v 1 
(1) : least desirablerv , . ^ |: ' \ 

Do you think the program would be mpre desirable if it ^erei/ 

A, 



to indicai^e' to the student within the first weefe^ 
or Gompletion?^-"^ ^ V \ - - A 



of the course pr^c^ely' vpa^s is^ expec-^ed for exi 




individualized to provide ,for each sftudent to 
progress through the course at his own pace? 

to make provision for a student t,o Graduate whenever 
he/she demonstrates satisfactory performance 
according to pre-established standards? 

to ihcorporate more alternative ittethpds of instruation, 
such slb f field ..trips ^. films ^ ^ slide-tape material^ 
programmed . books ; brief on^the'-job learning experiences? 



Please feel free to add any additional commentss 



.Iv 
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NORTHERN MONTANA COLLEGE 



feATiaNAL-TECHNICAL DjVjSIQ/j 



January 16^ 1975 



Montana University Svqtem 

HAVRE. SiSOl 



APPENDIX B _^ 



._Dear.^MC_ Alumnus 4.^..^= 



'A few weeks ago you received a questionnairje 5n which 
we wanted you to respond to a few questions' relative 
to the prograin you pursued at Northern Montana Gollege 
According to out records you have not responded to 
the request to date, ^ 

Although we have received many responses / it is impor-' 
tant th^t we have input from all graduates * Therefore 
we would appreciate it if you would take a fev^ minutes 
to complete the form and return it as soon as possible 

We have encldsed^another questionnaire irf case' you 
ahave misplaced the original one, . . 

Thank you for your ..response . 

Sincerely yours ^ ' = . » 

Dr, Albert VanderLinde, Dean . 
Vdcational -Technical Division 



6} U^' YinJ- 



Dr , A. W. Korb, Director 

Per f or mane Based Education Project 



AV/AWKisl 
Enclosures 
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ppiMoi mmmi tk Hi Staif Sni mi as if leini 
iterial to if 111 
' . lii folloraj t 

ipsEe^p fte scale is a^Mlpp: 

y itroiiflf afriii |SJ)| 
1 ape, [l]] ■ . 
3" iJiciWf (IP); 
_ I iiEajiee, (P); ■ _ 
■ I ^troMlfdMee, ISDh 



lie operations liEtei ia tlii Stoaj Uk ckarlf stated 
.'iat- n ire eipectei tok. ^ 



.1 



I fie step^ listeJ 'in tte operatioi teiaMoi lidttii 
' in suocissfollf coif letinf tlie opiratioi, 



3 



Ilia iqmi tools anj e^nipiant mmtj tocoiplitetlii' 
M is tte Stiidv kik 



',i Iheiteiof rdatiHiiforf^^ 
'■ Mipletiooof tkiopiito , 



iWli to the 



TtiE Mj Guioe alloii p to iforl ioiiriailij M i 
paater mmk^ of enpe oirtiaul practices, ■ ' 



Ike Eoppleintarf inforitioii ii presertei in thi StEiy 
Goiie alloii ire fkiUlitf in imi i til, lii 
work aiii rtiiieiit/iiiitriictor rilitionikipi. 



..lhij:ipireiei^iiiiegiarfio4t& 
'% I, ate,], ire cliarlf itatei at the tepin? oj 



!Iaise list the stronj points of the bi] toiie, 



^lease lilt tte ijor ta^tacb of tki Kuiy CoiJe, 



_ Pleisi list any iojjiEtioni foyay hie tQ^inproi 







Mlll'iOEiGiS 



fte lan ratinj for ill respoiises on iten ine m il 
feicentaps of responsei for scaled catejOries on itii 
Qi ire II foUw; ■ 

' stionjlyapie lit 



iQeoioeQ 

stronjly diiafraa 
no ofinioii ' 



Iten tfOi ■ tte steps liitai in 'tlif operation tealta assistej 
■, jonii sDcoe'esfuUi colsplitiiij tii op^wtion, : 

fte iin ratiij fonli raspoias ' ■ 
feroentajes' of responses for i?|W catagorias ofi itei 
tiiieasfolte/' • 



Etrongly ajrea M 
ape . 

iisafree' ■ tt 

itriiffapi ;!! 

no.opinioii 1^ 



I tern three i The required tools and equipment necessary to 
complete the operation were included in the 
Study Guide ^ 

\ The mean rating for all responses on item three was 3*96* 
Percentages of responses for scaled categories on item 
three were as follows i 



strongly agree 28% 

agree 64% 

undecided ' 0% 

disagree 0% 

s^tXong"ly~STs^gree " 

no opinion 8% 



I^em ' four : The items of - i^eiated information proved valuable 
to the completion of the operation, ■ 



^ im mean ratrng for all responses on item four was 4.12. 
-Percentages of responses for scaled categories on item 
four v/ere as followsi 



/ ^ - 
agree 
"agree .. 
undecided^ 
disagree / 
-strongly/ disagree 
no opinibn 



28% 
60% 
8% 
4% 
0% 



Item five: 



The Stpdy sauidcr^;^ito you to work individually! 
with a greater understanding of engine overhaul : 
practices . . 



The mearf rating for all responses on item five was 4,08 
Percentages of responses for scaled categories on item 
five were as 'follows : " -. ^ ^ 



^trongly agree 24% 
agree j ^ 64% 
undecilded a% 
disagree ' ./ 4% 

strongly disagree / 0% 
no opinion / ./ 0%' 



Item six : The supplementary information as presented in the \ 
~ Study Guide allowed more flexibility in terms of 

time, lab work and student/instruGtor relationships, 

Thm mean rating for all responses on item six was 3*84. 
Percentages of responses for scaled categories on item 
six were as. follows i 

strongly agree 16% ' . ' ^ 

agree ' 52% 
' ^ _UBdmci^d_._.„,...,.____ 

disagree '0% 
strongly disagree 0% 
' no^ opinion 0% 

Item seven I TThe requirements necessary to obtailn a paa^ticUlar 
^ ~ 'grade (A, B, C, etc.) were clearly stated at ^he ^ 

beginning o£ the.course, . , ^ ■ 

' • . " . ■ . ■ : . ■ ^ , ^ 

The mean rating for all responses on item seven was 3,80. 
Percentages of responses for scaled categories on item 
seven were as follows: 

-. ' ' ' . ' . ■ 

■ . ■ A strongly agree . 20% 

agree 52% . ■ 

undecided ' 20% 

disagree 4% ^ . 

strongly disagree 4% / 

no opinion 0% / ^ ^ 



APPENDIX E 



SyiJlMARY OF RESPONSES FOR ITEMS ON 
THE STUDENT 0PINI0NNAIR£ FOR' 
SHOP MAINTENMCE \ 



(N - m 



I 



Item one: The overall perforinance goals established were 

Vol 



he mean rating for all responses oh ite%.6ne was 3,22« 
ercentages of responses for scaled categories on item one 
were as tollows: ' L 



strongly agree 
agree ^ 
undecided 
disagree 

strongly disagree 
no opinion 



01 

11% 

11% 
0% 

lis 



Item two; The behavioral objectives clearly stated what^ 
^'"^^ you v/ere expected to do* - 

The mean^ ratirtg for all responseSs^on item two was 3^56, 
Percentages of 'responses for snaled "categories on item two 
were as follows ^ ■ ' p 

I strongly agree 22% . ^ " 

■ agrfee \ ^ 4 4% . ■ ....^^^^^^ " 

! undecided\ 11% " 

' ^ i disagree \ /; 11% " ^ 

■strongly df^sagree 11% ^^..^-^ 
no opinion \^ 0%^^.> 

• ■ ' ' ! ^ / ' \" V^"'^ ^ ■ ■ ■ 

Item three:; The activitiesK^isted assisted you in achieving 
, 1 the behavioral objectives, ^ ■ 

The meari rating for all responses on item^ three was 3^44, 
Percentages of responses for scaled categories on item three 
were as' follows r _ , 

' strongly agree a 

; . ; agree - ■ 
' undecided 
. / . disagree 

strongly disagree 
no opinion 




Item fours The materials and equipment identified in the 
' • activities were easily located, ■ 



The mean rating for all tesponses on item four was 3*22. 
Percentages of responses for scaled categories on item four 
were as follows: ^- 



strongly agree 0% 

agree . ■ ^ 56%. 

undecided 221 

strongly disagree 11% 

no opinion 01 



Item five: 



All of the activities listed were necessary . 

to enable you to fulfill the behavioral objective 



The mean rating. fqr all responses on item five was 3.67.^ 
Percentages of responses for scaled categories on item five 
were as .followsi ' ' 



strongly agree 
agree 
undecided 
disagree 

strongly disagree 
no opinion 



22% 
33% 
33% 
11% 
0% 
0% 




Item six I 



Working at your own pace allowed greater 
understanding of the concepts* 



The mean rating for all ^responses on item six v/as 4;I1. , 
Percentages of responses for scaled categories on item six 
were as follows i 

■ strongly agrree 22% . ^ .. 

agree 67% 

undecided' 11% ^ 

disagree [ ^ ' ^ , 0% 
strongly disagree ' 0% . 

no opinion 0% 



Item seven : Perfornianca-based education allowi4 niore 
' ■ '/ flexibility in termi of time, lab work i 
and itudent/ins true tor relationihipB, | ^ 

The mean rating for all responsiS on itei seven was; 3J8i 
Percentagis of responiss for scaled categories on rtem sevin 
were as follows! ; 

' strDngly agree , ■ 221 / ' 

■ . agree J4I / ^_ j 



undscidsd' Hi 

disagrii . Ill 

strongly disagree 01 

no opinion Oi 



' Item eight : The means of svaluition used by /the profesior "5' 
^ " ■ V were directly related to the bahivioril objectivii. ] 

The mean rating for all' responses on item eight was 3J4, V . 
Percentagfes of responses for scaled categories on item 
eight were. as follows ; ■ " / - -. 




strongly agree 

" undicidid . ' ' 
disagree^/'^ 
__str6ngly disagree 
' no ^ opinion, 



lil 

"m 

331' 
01 . 
HI 



■ APPENDIX F ' 

S»MY or RESPONSES FOR ITEi Ofl 
THE STUDENT OPINIOIAIRE FOR THE 

NUISiG PROGIM . 

' ■ ' ■ i 

(N = 29) " . ' 



itffiihoriei==-4hi ■^■behi#Mai-ob^^^ 

claarly stated what you were expected to do* 

The mean rating for all responses on itei one was 3.* 59, 
Pirc'entagei.of responses for scaled categoriei on, item,, 
one were as follows i 



itrongly igrai 
agree 
undecided 
disagrei; 
strongly disagres 
no opinion 



B 
621 
141 
171 

• CI 

; or 



Item two ; The ^activitiei lilted assisted you in achieving ■ 
. : the behavioral objectives, . 

The mean rating for all responsis on item two was 3 Jl. 
Percentages of responsis 'for icaled categories on item 
two were as followi: ■ 



EKLC 



31 



itrQngly'..agree . 
agree „ ' ' •• . 
undecidid ■ 
disigree ■ i 
strongly disagree 
no opinion 



31 ■ 

m ■ 
n 

101 

11 : 
31 I 



Item three: The materials and equipment identified in the 
.activities were easily located, 

The mean rating for all responiii on itim three was 
Percintages of- responses forjciled categories on, item. 
;, three were is followii ■ , ■ 



strongly agree ^ 
igrei 
undicidid 
disagree 

^■strongly disigree 
no opinion; 



28i 
III 

m 
m 



Item four I All of the activities listed werG nGCessary 
' to enable yon to fulfill the behavioral 
objectives* ^ . 

The mean rating for all responses on item four was 2.90, 
Percentages, of responses for scaled categories on item, 
four /ere as follows i , 

strongly agree : . Oi ■ ! 
_ 1 a^ree^___^_ _ 

7 undecided ■ 17% 

. ' disagree ' 41% ^ 

strongly ■ agree ^3% - 



no opinioi 



0% 



Item five I Working on .your "own and in small/ groups : 
- " • allowed greaier understanding of the 

coTicepts * . ■ - 

The mean rating for all responseB on item five was 3.90 
Percentages of responses for scaled categories on^ item 
five were, as f dllows : / " ■ . .. . 

strongly agree , - 28% . ^ 

agree./ 52% 

undecided 10% 
disagree, 3% 
' ^* -. strongly disagree 7% 
no opinion 



0% 



item six I individualized Instruction as presented in 
/ ~ ^ the LEGS program allowed more flexibility 

in terms of^time^ lab work and student/ 

instructor relationships , 

The mean rating for all responses on item six was 3,2l, 
Percentages of responses for scaled categories on item 
six were as follows: / 

/ 

strongly agree /174, 
^kgree / 41% . ' ^ 

undecided / ,3% 

disagree ^ j 21% 

f . • strongly disagree / 17% 

no opinion ; , ' / 01 



90 



Ite m seven : The means of evaluation used by the instructors 
• *were directly related to the behavioral 

objectives, - , , "" 

The mean rating for all responses >h item seven, was 3.31* 
Percentages of responses for scaled categories on item ^ 
seven were as follows i . 

strohgiy agree 3%" - 



^gree-^ 



undecided ' 281 

disagree ^ 
strongly disagree , 10% 
no opinion 



0% 



